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ABSTRACT 
Introductory students in the discipline of interior design frequently experience challenges 
in understanding and implementing the creative process during the design ideation phase. As a 
result, this thesis asks, how distorted photography could be used by entry-level interior design 
students to produce inspirational images that help develop creativity in interior design ideation in 
both two-dimensional and three-dimensional forms. The purpose of the thesis is to develop a 
specific tool and process to guide students’ developmental creative processes during ideation. The 
research tested a potential creative tool using photographic distortion techniques through an 
activity conducted in a sophomore-level interior design studio. The activity was divided into two 
parts: 1) workshop and 2) online survey. The workshop comprised three phases. Phase 1 
encompassed photographic distortion of inspirational images using four distortion techniques. 
Phase 2 utilized distorted photographic images and elements and principles of design to inspire 
sketched concepts, which were organized into a creative matrix. Phase 3 applied concepts from 
the creative matrix to develop conceptual design proposals and to build three-dimensional study 
models. Faculty members from the Departments of Interior Design and Art and Visual Culture 
assessed and evaluated outcomes. Results show that the majority of students and evaluators agreed 
that the research activity is a helpful tool for facilitating creativity in entry-level interior design 
students during the ideation process. 
 
 1 
CHAPTER 1.    INTRODUCTION 
Statement of Purpose 
Entry-level interior design students frequently encounter challenges in understanding the 
creative process during design ideation. Orthel and Day (2016) found that “novice designers often 
struggle to communicate their ideas,”1 and that “student understanding of the design process 
varied.”2 They argue further that, “teaching and learning activities should develop direct 
connections with design thinking processes to improve design education.”3 As a first-professional 
graduate student in interior design with an undergraduate degree in an unrelated discipline, my 
personal experience concurs with these findings. Initially, I found it very difficult to understand 
and manifest ideation in the interior design process. For example, in a fundamental interior design 
studio class during my first year, I was assigned a project that required students to design a small 
museum space for a sculpture. Both the sculpture and the surrounding space were to be inspired 
by and evolve from an abstract painting of a recognized artist. After the research and analysis 
phase of the painting, I struggled with how to use the ‘inspirational image’ to ideate both the 
sculpture and exhibit space even though an explanation of the process and examples were 
provided. As a result of these experiences, the purpose of this thesis was to develop a creative tool 
to help introductory interior design students better understand the ideation phase of design to 
generate more innovative and diverse creative design concepts. 
In interior design, both creativity and critical design thinking are necessary for problem 
solving. Arne Dietrich (2004),4 a professor in psychology at the American University of Beirut, 
 
1  Bryan D. Orthel, and Julia K. Day, “Processing Beyond Drawing,” Sage Open. (2016): 1. 
2  Ibid. 
3  Ibid. 
4  Arne Dietrich, “The Cognitive Neuroscience of Creativity,” Psychonomic Bulletin and Review, (2004): 1011, 1018-1019. 
 2 
Lebanon, proposed that there are four types of creativity in brain activity: 1) Deliberate and 
Cognitive creativity, 2) Deliberate and Emotional creativity, 3) Spontaneous and Cognitive 
creativity, and 4) Spontaneous and Emotional creativity (Figure 1). In order to create an impactive 
concept and effective design solution during schematic design process, creativity and critical 
thinking skills are crucial. William J.J. Gordon, American inventor and psychologist, and George 
M. Prince, American author, who created an ideation generation technique called ‘Synectics,’5 
believed that creative process can be described and taught. 
 
 
Figure 1. Four Types of Creativity. Modified Diagram from Arne Dietrich, 20046 and 
Primopt, 2018.7 
This thesis argues that digital photography is a type of visual media that has the potential 
facilitate interior design ideation and is one that is readily accessible to students because it is 
merged with their daily lives through smartphone technology. More specifically, photographic 
distortion, or a type of manipulation of images, offers a unique mechanism to expand creative 
ideation. 
 
5  Martin Luenendonk, "18 Best Idea Generation Techniques." Cleverism, May 14, 2015, https://www.cleverism.com/18-best-
idea-generation-techniques/. 
6  Arne Dietrich, “The Cognitive Neuroscience of Creativity,” 1018. 
7  Primopt, “Creativity,” published on December 8, 2018, https://www.primopt.com/2018/12/08/creativity/. 
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 3 
In the field of interior design, photography, distortion, and manipulation are processes that 
students are already familiar with. Photography is a customary tool that is used throughout interior 
design process from the pre-design phase to post-design phase to help interior designers effectively 
evaluate and convey their ideas. In the early schematic design phase, photographs are used as 
design inspirations and references. 
Distortion is an unavoidable part of a design process that deals with visual communication. 
Distorted illusion is also a potential resource for design inspiration and reference as it can convey 
variations in design elements and generate thoughts for designers in number of unique ways. 
Distortion in interior design is typically accomplished by using a form of optical illusion. Trompe 
l’oeil is an illusional technique that has been present in interior design history for over two 
millennia as evidenced in wall paintings in the ancient Roman cities of Pompeii and Herculaneum 
(Figure 2a). In the contemporary world, distortion in design fields is interpreted in a variety of 
ways, including traditional and digital means (Figure 2b). 
  
(a.) Trompe l’oeil, Pompeii, Italy, 79AD. 
Photograph Courtesy of Diane Al Shihabi, 2016. 
(b.) Contemporary Illusion with Paint. 
Images by Carlasston, 2020.8 
Figure 2. (a.) and (b.) Optical Illusions in Interior Design. 
 
8  Carla Aston, “Create an Illusion with Paint.” Carlaaston.com, accessed April 15, 2020, https://carlaaston.com/designed/paint-
optical-illusion. 
 4 
Similarly, manipulation is continually explored to control interior environments through 
shape, form, color, lighting, temperature, spatial composition and organization, and circulation 
paths. The process continues until the most suitable option emerges. 
In sum, to address the types of problems that entry-level interior design students face in 
understanding and developing creative concepts during the design ideation phase, in ways that 
engender both creativity and critical thinking, and through mechanisms that are familiar and 
accessible to students, this thesis poses a number of questions. It then researches current literature 
and demonstrates how each question can be addressed. 
Research Questions 
1. How can distorted photography be used by entry-level interior design students to 
produce inspirational images that help develop creativity in interior design ideation? 
2. Relatedly, how can different photographic distortion techniques facilitate creativity in 
two-dimensional forms? 
3. And how can different creativity levels achieved in two-dimensional illusion transfer to 
three-dimensional design of interior space? 
 5 
CHAPTER 2.    LITERATURE REVIEW  
Overview 
The research questions address the development of creativity during the ideation design 
process using distortion in photography. This necessitates understanding of the interior design 
process, design ideation and creativity, ideation techniques, and processes of photography. 
Interior Design Process 
Generally, an interior designer follows a particular approach or a design process to envision 
and develop a design project. The interior designer’s process integrates legal or contractual 
requirements with professional training in design development. Maureen Mitton (2012)9 explains 
the design process from the lens of legal responsibility when she proposes that the interior design 
process should be based on the American Institute of Architects’ (AIA) Owner-Architect 
Agreement for Interior Design Services or on the American Society of Interior Designers (ASID) 
Interior Design Services Agreement. Mitton’s process comprises six phases: Programing (Pre-
design phase), Schematic design (Preliminary design phase), Design development, Construction 
documentation, Bidding or negotiation, and Contract administration. By contrast, Rosemary 
Kilmer and W. Otie Kilmer (2013)10 view the design process from the lens of professional design 
development as set forth in academia. They provide a comprehensive view of the interior design 
process from the pre-design phase to post-occupancy evaluation and see the design process as 
encompassing two major phases: Analysis and Synthesis. These processes are further broken down 
into eight consecutive stages: Commit, State, Collect, Analyze, Ideate, Choose, Implement, and 
 
9 Maureen Mitton, “Chapter 2 The Design Process and Related Graphics” in Interior Design Visual Presentation, (New Jersey: 
John Wiley & Sons, Inc, 2012), 33-34. 
10  Rosemary Kilmer and W. Otie Kilmer, “Chapter 6 Design as a Process” in Designing Interiors, (New Jersey: John Wiley & 
Sons, Inc, 2013), 180. 
 6 
Evaluate. While Mitton and Kilmer and Kilmer view the design process from different 
perspectives, the tasks to complete a design and the tools to communicate with clients are similar. 
In order to reconcile these seemingly different perspectives on the interior design process 
and phases, Table 1 illustrates the similarities between the project phases, tasks and activities, and 
design communication. Additional details of the design processes from both references can be 
found in Figures 41 and 42 in Appendix A. 
Table 1. Interior Design Process and Project Phases. Modified from Rosemary Kilmer and 
W. Otie Kilmer, 201311 and Maureen Mitton, 2012.12 
Project phases 
Task and activities 
Graphic/visual 
presentation for design 
communication 
Maureen Mitton (2012) 
Kilmer & 
Kilmer (2013) 
Analysis 
Collect data 
Programming/ 
Pre-design 
In-depth analysis, 
documentation, and 
assessment of research, 
client’s needs, site, 
scheduling and budget 
Graphs, charts, matrices, 
diagram, photographs 
Analyze 
Synthesis 
Ideate 
Schematic 
design / 
Preliminary 
design 
Preliminary conceptual, 
space planning, Study of 
color, materials and 
finishes, furniture 
specifications, code 
checks, and budget 
Diagrams, sketches, 
conceptual models, 
informal construction 
drawings, rough models, 
computer visualization, 
color and material board 
Choose and 
refine 
Design 
development  
Refinement of finalized 
design, specification, 
codes, construction 
details, scheduling, and 
budget 
Perspective drawings 
and rendering, 
construction drawings, 
final models, finish 
samples of color, 
materials, and finishes 
Implement and 
construct 
Construction 
documentation 
Preparation of drawings, 
schedule, specification, 
contract and purchasing 
document  
Limited graphic/ visual 
presentation for design 
communication 
Bidding or 
negotiation 
Review of bidding and 
contractor pricing 
Contract 
administration 
Review and approval of 
contractor, and 
construction 
 
11  Ibid. 
12  Maureen Mitton, “Chapter 2 The Design Process and Related Graphics” in Interior Design Visual Presentation, (New Jersey: 
John Wiley & Sons, Inc, 2012), 33-34. 
 7 
Design Ideation 
The focus of this thesis is on the ideation phase of design which seeks to produce a number 
of meaningful and innovative preliminary design concepts and schematics. As the primary 
responsibility of interior designers is to create appropriate atmospheres in built environments that 
meet clients’ needs and code requirements, successful design is furthered through numerous 
creative conceptualizations during the ideation stage. Ideation is a critical phase of the interior 
design process for generating creative ideas that will lead to a number of feasible and appropriate 
design solutions in built environments. Interior designers, whether as an individual practitioner or 
as part of team, use various ideation techniques to develop applicable and innovative design 
solutions in both educational settings and professional practice. Since ideation is a part of creative 
thinking, research on ideation techniques is found within the literature of ‘Creativity in Interior 
Design’ and within the literature of ‘Ideation Techniques.’ 
Creativity in Interior Design 
Creativity is vital in both professional and non-professional levels of the field of interior 
design. It is emphasized and evaluated by the Council of Interior Design Accreditation (CIDA), 
the organization that accredits interior design programs in the United States and Canada. CIDA 
stated in their 2010 standards that “educational programs must train professionals who are 
proficient in creative thinking and problem solving.”13 Research by Pedersen and Burton (2009) 
supports that “creativity was viewed as a key component of original and useful design solutions. 
 
13  Aditi Hirani, “Creativity of Interior Design Students: Understanding the Relationship between Cognitive Style, Personality 
Style, Motivational Orientation, and Creativity of Interior Design Students,” (PhD diss., University of Minnesota, 2014), 1. 
 8 
Developing creative thinking is seen as an essential part of design education.”14 However, the 
research on creativity in interior design discipline is “sporadic and deficient.”15 
Theories of Creativity Used in Interior Design 
Kozbelt, Beghetto, and Runco (2010) reviewed ten categories of creativity theory: 
Developmental, Psychometric, Economic, Stage and Componential Process, Cognitive, Problem 
Solving and Expertise–based, Problem Finding, Evolutionary (Darwinian), Typological, and 
Systems. Stage theory, Componential process theory, and Cognitive theory relate to design 
intellect and are relevant to this thesis. Information on other categories can be found in Figure 43 
in Appendix B. 
Stage theory 
One of the most widespread strategies for creative process is the Stage Theory of Graham 
Wallas. The theory consists of four stages as the design develops: preparation, incubation, 
illumination, and verification. In the preparation stage information is gathered and the problem is 
defined. During the incubation stage, the designer takes a break from the problem and lets the 
subconscious mind work. When the incubation is long enough and effective, the ideas and/or 
solutions to the problem come together and become clear in the mind. When this happens it is 
called illumination, also known as the “A-ha! moment.”16 
Eugene Sadler-Smith (2015) argues that to complete Wallas’ idea of the creative process, 
five stages should be proposed instead of four stages. He suggests that an intimation stage, where 
there is a feeling that a solution or ideas are coming, should be added between incubation and 
 
14  Elaine L. Pedersen and Kathryn L Burton, “A Concept Analysis of Creativity: Uses of Creativity in Selected Design Journals,” 
Journal of Interior Design 35.1 (2009): 29. 
15  Aditi Hirani, “Creativity of Interior Design Students: Understanding the Relationship between Cognitive Style, Personality 
Style, Motivational Orientation, and Creativity of Interior Design Students,” 9. 
16  Aaron Kozbelt, Ronald A. Beghetto, and Mark A. Runco, “Chapter 2 Theories of Creativity.” in The Cambridge Handbook of 
Creativity (New York: Cambridge University Press, 2010), 31. 
 9 
illumination stages. These five stages of creativity: preparation, incubation, intimation, 
illumination, and verification, are currently regarded as acceptable and are used to create “general 
conceptual architecture” that also draws on recent theories of creativity from the fields of 
neuroscience and intuition.17 The five stages can be simplified to suit both the architectural and 
interior design processes as shown in the diagram of creative process by Sam Miller (Figure 3). 
 
Figure 3. Diagram of Creative Process. Diagram by Sam F. Miller, 1995.18 
Componential process theory 
Componential Process Theory, is a “comprehensive model of the social and psychological 
components necessary for an individual to produce creative work.”19 Munro mentioned that the 
 
17  Eugene Sadler-Smith, “Wallas’ Four-stage Model of the Creative Process: More Than Meets the Eyes?,” Creative Research 
Journal 27.4 (2015): 342. 
18  Sam F. Miller, “Chapter 8 Creativity and Refinement” in Design Process: A Primer for Architectural and Interior Designers, 
(New York: Van Nostrand Reinhold, 1995), 107. 
19  Teresa M. Amabile, “Componential Theory of Creativity,” published April 26, 2012, https://pdfs.semanticscholar.org/ 
6188/5f52d813d518b4ed5b833b4022990211f063.pdf. 
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theory was proposed by Amabile in 1996 and Urban in 1991 and 2002. 20 The theory classifies 
several crucial components for producing creative outcomes. However, Amabile and Urban 
identified the components in different ways. Munro had grouped them into two main areas of 
human activity, as shown in Table 2. 
Table 2. Components of Componential Process Theory. Table by John Munro, 2005.21 
Cognitive or knowledge and thinking 
components 
Personality or motivational and emotional 
components 
• Having a high-level knowledge and skills of a 
specific topic area 
• Being able to think divergently about the topic 
• Having a well-developed general knowledge and 
thinking base 
• Having high level focusing and task commitment 
• Having high intrinsic motivation and motives 
• Being ‘open’ about the topic and prepared to 
tolerate ambiguity in the area. 
Cognitive theory 
Cognitive Theory emphasizes individual differences in creative thinking. There are two 
types of cognitive thinking that are typically used to understand creativity: divergent thinking and 
convergent thinking. Divergent thinking is known as a creative thinking process that is free-
flowing and that explores several possibilities of design solutions. Convergent thinking is known 
as analytical thinking, which is a systematic thinking pattern that creates various unique design 
solutions. Robert Curedale (2019) revealed that a series of divergent thinking and convergent 
thinking processes have to integrate and amalgamate to create a design process. Divergent thinking 
typically happens first in order to find general possible solutions or ideas to solve the problem. At 
this point, the right brain is on duty. After that, convergent thinking narrows down the choices of 
solution to the problem and this is where the left brain takes over. Figure 4 presents a summary of 
the divergent and convergent thinking relationships in cognitive theory. 
 
20  John Munro, “Insights into the Creativity Process: The Components of Creativity,” accessed April 10, 2020, 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.525.269&rep=rep1& type=pdf. 
21  Ibid. 
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Figure 4. Relationship of Divergent and Convergent Thinking. Image by Robert Curedale, 
2019.22 
The analysis is the result of the research of Aditi Hirani (2014)23 on testing of preference 
in thinking styles within a group of interior design students. Hirani applied the Human Information 
Processing Survey (HIPS), which supported the notion that the test group of students primarily 
preferred the mixed thinking cognitive style in the development of creativity. 
In interior design education, Council of Interior Design Accreditation (CIDA) has 
developed standards to “evaluate interior design programs that prepare students for entry-level 
interior design practice and position them for future professional growth.”24 As part of Standard 8 
Design Process, CIDA developed the Creativity Standards Essay to provide guidance on how 
accreditation site visitors should assess and measure creativity in interior design programs. The 
guidance for creativity was based on the framework of Ellis Paul Torrance, the father of modern 
 
22  Robert A. Curedale, Design Thinking: Process & Methods, (Los Angeles: Design Community College Inc. 2019), 137. 
23  Aditi Hirani, “Creativity of Interior Design Students: Understanding the Relationship between Cognitive Style, Personality 
Style, Motivational Orientation, and Creativity of Interior Design Students,” 94. 
24  Council of Interior Design Accreditation (CIDA), “Professional Standards,” accessed May 15, 2020, https://www.accredit-
id.org/professional-standards. 
CREATIVE THINKING 
Right Brain 
Traditional training of designers and artists 
ANALYTICAL THINKING 
Left Brain 
Traditional training of managers and engineers 
Source: Adapted from the center for Creative Emergence 
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creativity.25 Torrance developed benchmarks for quantifying creativity, using four dimensions of 
divergent thinking: Fluency, Flexibility, Originality, and Elaboration. Srb and Dohr (2016) and 
Smore (2020) provided the definition keywords and application activities/ideas as shown in Table 
3. 
Table 3. Framework of Ellis Paul Torrance. Information from Srb and Dohr, 201626 and 
Smore, 2020.27 
 Dimensions of Creativity 
 Fluency Flexibility Originality Elaboration 
CIDA (2016)     
Definition Fluency relates to the 
number of ideas. 
Flexibility refers to 
different approaches or 
perspectives of an idea. 
Originality is often 
related to 
uniqueness. 
Elaboration is the 
enrichment of detail or a 
layering of ideas within 
a form or project. 
Smore (2020)     
Definition Fluency refers to the 
production of a great 
number of ideas or 
alternate solutions to a 
problem. Fluency 
implies understanding, 
not just remembering 
information that is 
learned. 
Flexibility refers to the 
production of ideas that 
show a variety of 
possibilities or realms 
of thought. It involves 
the ability to see things 
from different points of 
view, to use many 
different approaches or 
strategies. 
Originality is the 
process of enhancing 
ideas by providing 
more detail. 
Additional detail and 
clarity improve 
interest in, and 
understanding of, the 
topic. 
Elaboration involves the 
production of ideas that 
are unique or unusual. It 
involves synthesis or 
putting information 
about a topic back 
together in a new way. 
Keywords Compare, convert, 
count, define, describe, 
explain, identify, label, 
list, match, name, 
outline, paraphrase, 
predict, summarize. 
Change, demonstrate, 
distinguish, employ, 
extrapolate, 
interpolate, interpret, 
predict. 
Appraise, critique, 
determine, evaluate, 
grade, judge, 
measure, select, test. 
Compose, create, design, 
generate, integrate, 
modify, rearrange, 
reconstruct, reorganize, 
revise. 
Examples of 
Application 
activities/ 
ideas 
• Trace a picture and 
label the parts. 
• Outline an article you 
find on your topic. 
• How many uses can 
you think of for a 
clothes hanger? 
• What would happen 
if ... there were no 
automobiles? 
• How would you feel 
if ... you were 
invisible for a day? 
• How would you 
group the ideas about 
"red" into categories? 
• What can you add 
to_______ to 
improve its quality 
or performance? 
• Describe all the 
possible 
characteristics of 
the red quality in a 
wagon. 
• Find an original use 
for_________. 
• Design a new 
________ that is better 
than the one you have. 
• Write an unusual title 
for the ideas about red. 
 
25  Sergey Markov, “Ellis Paul Torrance – Father of Modern Creativity,” posted June 9, 2017, https://geniusrevive.com/en/ellis-
paul-torrance-father-of-modern-creativity/. 
26  Katherine A. Srb and Joy Dohr, “Standards Essays 2018,” CIDA Professional Standards, published January 1, 2016, 
https://static1.squarespace.com/static/5c9ae7530490796e32442342/t/5db1d9b7ee89eb1efda986ee/1571936697246/Standards
-Essays2018.doc.pdf. 
27  Smore, “Framework for Creative Thinking,” accessed May 15, 2020, https://www.smore.com/wxrb0-framework-for-creative-
thinking. 
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CIDA uses all four dimensions of creativity as criteria to evaluate success of creativity 
learning experiences throughout the review of student deliverables.28 “Creativity can be subject to 
interpretation” and the definition of each dimension is provided in the essay. 29 
Ideation Techniques 
There are several techniques that individuals and teams use for interior design ideation. 
Five of the most promising techniques are Brainstorming alone, Objectstorming, SCAMPER, 
Semantic ideation, and Sketches. 
Brainstorming alone  
The Brainstorming technique was created by Alex Faickney Osborn in 1953.30 It is an 
individual approach used for idea generation and gathering. This method can be done by first 
defining a problem and then taking thirty minutes to generate ideas. After this process, ideas are 
presented to the team, who vote for the ideas they prefer (two votes per person). The team then 
analyzes the results, prioritizes, and develops the best possible ideas. 
Objectstorming 
Objectstorming is another brainstorming technique invented by Alex Faickney Osborn in 
1953.31 This method starts with defining the problem. Then, a diverse collection of objects is used 
as inspiration to produce ten ideas. After that, the team votes for three preferred solutions and 
selects the top vote for idea development. 
 
28  Katherine A. Srb and Joy Dohr, “Standards Essays 2018,” CIDA Professional Standards, published January 1, 2016, 
https://static1.squarespace.com/static/5c9ae7530490796e32442342/t/5db1d9b7ee89eb1efda986ee/1571936697246/Standards
-Essays2018.doc.pdf. 
29  Ibid. 
30  Robert A. Curedale, Design Thinking: Process & Methods, (Los Angeles: Design Community College Inc. 2019), 470. 
31  Ibid, 478. 
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SCAMPER 
The SCAMPER is a brainstorming technique created by Alex Osborne that uses seven 
words as prompts: Substitute, Combine, Adapt, Modify, Put to another use, Eliminate, and 
Reverse.32 In order to use this technique, specific steps are followed. First, the firm selects the 
product or services and then creates a design team of four to twelve people with one moderator. 
The moderators ask SCAMPER questions and the team generate ideas as many ideas as they can. 
After that team members analyze, prioritize, and select the best ideas to brainstorm. Figure 5 below 
is a list of potential questions used in a SCAMPER technique. 
 
Figure 5. SCAMPER Questions. Image by Robert Curedale, 2019.33 
 
32  Ibid, 482. 
33  Ibid, 483-484. 
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Semantic ideation 
The Semantic ideation technique was created in 1975 by Warfield, Geschka, and Hamilton 
from Battelle Institute.34 The method proceeds by defining a problem and creating two to four-
word lists based on the associated problem. A word from each list is used to help visualize the 
design, product, services, or desired experiences. Each person contributes five to ten ideas. After 
visualization, the design team prioritizes ideas by voting as exemplified in Figure 6. 
 
Figure 6. Example of Semantic Ideation Word List. Image by Robert Curedale, 2019.35 
Sketches 
Sketches is a type of an ideation method, which is used to explore two-dimensional visual 
design. Drawings also included in this topic. There are many types of sketches and drawings use 
for design ideation. Idea sketch, study sketch, rendering, inspiration sketch, and perspective sketch 
are examples. In addition, concept drawing, diagram, single view drawing, multi-view drawing, 
technical drawing, isometric drawing, and perspective drawing are examples of types drawings. 
 
34  Ibid, 488. 
35  Ibid, 487. 
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Design Matrix 
The Design matrix is a tool for artists on planning composition of their artwork in order to 
achieve “visually successful art.”36 The matrix allows artists to explore possibilities of design 
composition based on combinations of elements and principles of design. An example of a fully 
finished matrix is provided in Figure 7 below. 
 
Figure 7. Example of Creative Matrix Based on Elements and Principles of Design. Image 
by Fossil Ridge High School, 2009.37 
Variations are presented of elements and principles of design, which are “basic visual 
ingredients”38 and “organizational guidelines”39 in arts and design. In CIDA Professional 
Standards 2020, Standard 11 is “Design Elements and Principles.” This standard assesses how 
students apply design elements and principles to shape “space and form in support of design 
concepts and solutions” in both two and three dimensions. 40 Table 4 presented elements and 
 
36  Chelsea Ermer, “Design Matrix,” accessed December 10, 2019, https://ermer.weebly.com/ design-matrix.html. 
37  Ibid. 
38  Chuck Richard, “Creativity” in Design Studies 131 Design Representation Course Note at Iowa State University (2013), 39. 
39  Ibid, 56. 
40  Council of Interior Design Accreditation (CIDA), “Professional Standards 2020,” accessed May 15, 2020, 
https://static1.squarespace.com/static/5c9ae7530490796e32442342/t/5dd5638d73df8c355b02033f/1574265742484/Professio
nal+Standards+2020.pdf. 
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principles of design from four different sources. The most repeated elements of design are Color, 
Line, Shape, and Texture. The most repeated principles of design are Balance, 
Dominance/Emphasis, Movement/Repetition, and Unity/Harmony. However, not all elements and 
principles of design are sketch-able. Therefore, the sketch-able elements and principles of design 
that had potential to create interesting sketches were used in this study. They are five elements of 
design, Color, Line Shape, Texture, and Value, and five principles of design, Balance, Contrast, 
Dominance/Emphasis, Movement/Repetition, and Variety. 
Table 4. Review of Elements and Principles of Design Suggested from Four Different 
Sources. Information from Ermer, 2020,41 Fullmer, 2012,42 Lovett, 2020,43 
Richards, 2013,44 and Author, 2020. 
Elements of Design Principles of Design 
Ermer, 
2020  
Fullmer, 
2012 
Lovett, 
2020 
Richards, 
2013  
This Study Ermer, 
2020 
Fullmer, 
2012 
Lovett, 
2020 
Richards, 
2013  
This Study 
Color  Color Color  Color  ✓ Balance Balance Balance Balance ✓ 
  Direction   Contrast  Contrast  ✓ 
Form 
Form / 
Mass    
 
Depth    
 
Line Line Line  Line ✓   Gradation   
  Size Movement 
 
Emphasis 
Emphasis / 
Dominance Dominance  
Dominance  
/ Emphasis 
✓ 
 Point     Repetition  
/ Rhythm 
 Economy  
Shape  Shape / 
Plane 
Shape  Shape / 
Volume 
✓ Repetition / 
Movement 
Movement Repetition  Movement ✓ 
Space 
Space / 
Volume  Space 
 
Proportion  
Proportion  
/ Scale  
Proportion  
/ Scale 
 
Texture Texture Texture Texture ✓ Harmony Unity / 
Harmony 
Harmony 
/ Unity 
Unity / 
Harmony 
 
Value  Value Value ✓ Variety Variety  Variety ✓ 
 
41  Chelsea Ermer, “Elements and Principles,” accessed February 16, 2020, https://ermer.weebly.com/elements-and-
principles.html. 
42  Donna Lynne Fullmer, “Elements and Principles of Design,” in Studio Companion Series: Book One Design Basics (New York: 
Fairchild Books, 2012), 2. 
43  Lovett, John, “Original Design Overview: Design Features,” accessed February 16, 2020, https://www.johnlovett.com/design-
overview. 
44  Chuck Richard, “Creativity” in Design Studies 131 Design Representation Course Note, 39, 56. 
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Consensual Assessment Technique (CAT) 
Consensual Assessment Technique (CAT) is considered a “gold-standard for creativity 
assessment which is extensively used within creativity research during past 30 years.”45 The CAT 
is not relied on any creativity theories. Instead, it is used to assess actual creativity performance at 
all levels in both arts and sciences.46 However, Jeffries (2012) indicated that there is “a limited 
number of CAT studies within design journals and the reasons for this are unclear.”47 The method 
was first introduced by Teresa Amabile in 1982.48 The technique has been refined and developed 
over the time for reliability of assessment.49 The general format of this technique is to have experts 
in the field work individually, with no influence from each other, to evaluate the creativity of 
products that have been created under “identical conditions, meaning with all subjects receiving 
the same instructions and time limits.”50 
Susan Smith Barnard (1992) developed and tested the CAT in the domain of interior design 
and proposed it as “Consensual Assessment of Interior Design Creativity (CAIDC).”51 In the 
research, the total of forty-four expert interior design educators and designers, who were the 
members of Interior Design Educators Council (IDEC) and American Society of Interior Designers 
(ASID), served as judges to evaluate eighteen student projects on twelve dimensions: Thematic 
Expression, Appropriateness, Liking, Novelty, Complexity, Creativity, Originality, Technical 
 
45  K.K. Jeffries, “Amabile’s Consensual Assessment Technique: Why Has It Not Been Used More in Design Creativity 
Research?,” The 2nd International Conference on Design Creativity (ICDC2012), (2012): 218. 
46  John Baer, and Sharon S. McKool, “Chapter IV Assessing Creativity Using the Consensual Assessment Technique,” (2009): 
3, 5, 8, 10. 
47  K.K. Jeffries, “Amabile’s Consensual Assessment Technique: Why Has It Not Been Used More in Design Creativity 
Research?,” 218. 
48  James C. Kaufman, John Baer, and Jason C. Cole, “Expertise, Domains, and the Consensual Assessment Technique,” Journal 
of Creative Behavior 43, no. 4 (2009): 223. 
49  B.A. Hennessey, T.M. Amabile, and J.S. Mueller, “Consensual Assessment,” in Runco MA, and Pritzker SR (eds.), 
Encyclopedia of Creativity, vol. 1: (San Diego: Academic Press, 2011), 257. 
50  John Baer, and Sharon S. McKool, “Chapter IV Assessing Creativity Using the Consensual Assessment Technique,” 4, 8. 
51  Susan Smith Barnard, “Interior Design Creativity: The Development and Testing of a Methodology for The Consensual 
Assessment of Projects,” PhD diss., Virginia Polytechnic Institute and State University, 1992. 
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Merit, Functionality, Artistic Merit, Craftmanship, and Aesthetic Appeal. The research also 
examined three types of construct validity: Inter-judge reliability, Convergent validity, and 
Discriminant validity. Significantly, the “study provided evidence in support the CAIDC 
methodology and the conceptual model.”52 
Photography 
Photography has developed over the past two centuries to serve multiple purposes. As 
interior designers heavily rely on visual communication, photography is an appropriate tool to use 
for studying, documenting, and communicating ideas in the interior design discipline, however 
human perception and camera perception vary. 
Human Perception versus Camera Perception 
The process of physical perception of human beings is complicated. Perception happens 
when humans receive information through the five sensory receptors — eyes, ears, nose, skin and 
tongue — and when the human brain organizes and interprets this data based on various 
backgrounds and personal experiences, including one’s level of attention to detail and their current 
emotional state (Figure 8).53 By contrast, the camera can only mimic the human visual perceptual 
process. It perceives objects differently from a human’s eyes. To better understand the difference 
between a human’s eye and the ‘eye’ of the camera, Haje Jan Kamps (2017), a Dutch photographer 
and journalist, compared the human’s eye as a subjective device and a camera as an absolute 
measurement device.54 
 
52  Ibid. 
53  Dek Kopec, “Chapter 4 Sensation and Perception,” in Environmental Psychology for Design, (New York: Fairchild Books, 
2012), 51-52. 
54  Haje Jan Kamps, “What’s the difference between a camera and a human eye? Or: What’s the ISO of a human eye?,” Photography 
Secrets, November 24, 2017, https://medium.com/photography-secrets/whats-the-difference-between-a-camera-and-a-human-
eye-a006a795b09f. 2017. 
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Figure 8. Sensation and Perception Process in Humans. Image by Jijiga University, 2015.55 
In general, humans physically see objects in three-dimensional forms with almost 180 
degrees of horizontal viewing area and about 130 degrees of a vertical viewing angle, including 
maximum distance of head rotation and eye movement.56 The camera perceives objects in two-
dimension. The camera lens translates three-dimensional objects with a limited view angle and 
focal length of the lens and records a two-dimensional image on film or sensor (Figures 9, 10). 
  
(a.) (b.) 
Figure 9. Comparison of Physical Visual Perception Between Human’s Eyes (a.) and Camera 
Lens (b.). Images from Cognitive Fitness Blog – for a Healthy Aging Brain, 2019.57 
 
 
55  Jijiga University, “Sensation and Perception,” posted March 1, 2015, https://www.slideshare.net/teferateklu/ sensation-and-
perception-45277089. 
56  Jeffrey L. Cooper, “Depth Perception Explained” in The 3D Photography Book, Habakuk ITC Oy Ltd. USA. 2011, 14. 
57  Cognitive Fitness Blog – for a healthy aging brain, “Vermeer: Eye and Brain,” accessed November 19, 2019, 
https://mybrainfitness.wordpress.com/creativity/vermeer-eye-and-brain/. 
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(a.) (b.) 
Figure 10. Comparison of Limitation of Visual Perception Between Human’s Eyes (a.) and 
Camera Lens (b.). Modified Images of Cooper, 201158 and Mike Reuther, 2011.59 
Photography versus Creativity 
Photography can be used as a tool to develop creativity. Del Siegle (2012) proposed several 
photography assignments to help students enhance visually express their thought and feeling.60 He 
stated that the assignments worked well with university students. The three samples of 
photography assignments are Near and Far, Scavenger Hunt, and SCAMPER. 
The Near and Far assignment starts by taking three different photographs that represent the 
concepts of near and far. Then, one or two students are asked to name the photographs, which 
leads to diverse and interesting results. 
Scavenger Hunt begins by having students work in a team of two or three and giving them 
a list of items to photograph with a camera (Table 5). Each team will take a photograph that 
represents an item or items on the list, which the other team has not selected. The students were 
asked to “write a two- or three-sentence explanation of how the photograph fits the assignment.”61 
 
58  Jeffrey L. Cooper, “Depth Perception Explained,” 14. 
59  Mike Reuther, “Film: Key Concepts,” posted November 29, 2011, https://michaelreuther.wordpress.com/2011/09/29/film-key-
concepts/. 
60  Del Siegle, “Using Digital Photography to Enhance Student Creativity,” Gifted Child Today 35.4 (2012): 285. 
61  Ibid, 288. 
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Table 5. Possible Items to Include in a Photography Scavenger Hunt. Siegle, 2012.62 
Photograph something that … 
changes every day 
has not changed in 100 years 
no one finds beautiful 
is used in a way that you would not expect it to be used 
teachers love and students hate 
Picasso would have painted 
is shaped like the first letter of the word that describes it (i.e., a lamp post might look like and 
“I,” which is the first letter in lamp) 
would be a good idea for a rap song 
is essential but seldom noticed 
is larger than life 
SCAMPER is the same technique used for ideation. Each student selects or assigns an 
object, then creates pictures of the object based on each letter of SCAMPER (Table 6). 
Table 6. Sample Questions for Making Modifications Based on the SCAMPER Acronym. 
Siegle, 2012.63 
Letter Question 
Substitute What can you use instead of the object? 
Combine Which can be combined or added together? 
Adapt What else is like this, what can be copied or imitated? 
Modify/Magnify/Minify Can you change an attribute? 
Can you make something larger or stronger? 
Can you make something lighter or smaller? 
Put to New Uses Can it be used in a way other than how it was intended to be used? 
Eliminate What can you take away or removed? 
Rearrange/Reverse Can you interchange parts or change the order? 
 
62  Del Siegle, “Using Digital Photography to Enhance Student Creativity,” 288. 
63  Ibid. 
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Photographic Distortion 
Photography can be distorted to create abstract images, which might be able to trigger 
creativity as Cody Delistraty (2016) stated that “abstract art engages different parts of our minds, 
conjures more visceral responses, and just might make us more creative.”64 YCIS Qingdao Visual 
Art suggested some photographic distortion techniques along with the definitions and example 
images (Figure 11). 
   
Distortion Fragmentation Reversal 
Figure 11. Example of Distorted Images. Images from YCIS Qingdao Visual Arts, 2019.65 
Distortion, Fragmentation, and Reversal represent the distinctive styles of distortion, which 
can lead to different directions for idea generation. As noted, 
Distortion “involves stretching, lengthening, shortening, squeezing, melting and twisting 
an object from its original appearance to create a new, strange, surreal appearance.” 66 
Fragmentation “involves cutting or smashing pieces of an image and/or creating an effect 
that appears to segment the artwork into smaller pieces. Cubism is an effect of fragmenting as is 
the appearance of broken glass.”67 
 
64  Cody Delistraty, “Why Abstract Art Stirs Creativity in Our Brains,” Nautilus, November 20, 2016, http://nautil.us/blog/why-
abstract-art-stirs-creativity-in-our-brains. 
65  YCIS Qingdao Visual Art, “Distortion Techniques,” accessed December 18, 2019, https://ycisqdvisualart.wordpress.com/ 
distortion-techniques/. 
66  Ibid. 
67  Ibid. 
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Reversal “involves flipping images or objects around to change the way that they are 
viewed or perceived. Reflections and mirror images are commonly used to create reversal.”68 
As mentioned earlier, abstract art might trigger creativity. Photographic distortion is 
considered as a type of abstract art. One of the quick and easy ways to create abstract art for 
photography is through computer programs or applications, such as Photoshop. Using distortion 
filters in Photoshop program help to break down original content of images. Boundaries and details 
of contents in the images can be blurred and changed into abstract forms. This allows imaginations 
to flow freely and facilitates the exploration of elements and principles of design as well. The 
filters can be applied as many times as desired to create personalized abstract images. 
 
68  Ibid. 
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CHAPTER 3.    MATERIALS AND METHODS 
In this study, the activity of research was created to encourage interior design students to 
think two dimensionally and three dimensionally. In the Spring 2020 semester, an experiment was 
incorporated with an exercise on Concept Development – ideation and two-dimensional and three-
dimensional exploration in a fundamental sophomore-level interior design studio class. The 
research activity had two main parts, one for students and one for evaluators. Details of the activity 
are as follows. 
Participants 
The research activity involved two groups of participants: students and evaluators. All 
participants volunteered for the exercises. Eligible student participants were those enrolled in a 
fundamental interior design studio class in Spring 2020 and who were 18 years of age and older. 
Sixty students enrolled in the class and all of them were eligible for the activity. Each student was 
fully informed about the details of the research and experiment process and signed Informed 
Consent Document before beginning the activity. Performance of student participants in this 
research activity did not impact scores or grades in the class. Three faculty members from the 
Department of Interior Design (two) and the Department of Art and Visual Culture (one) 
volunteered to serve as judges to evaluate students’ work. Evaluator participants were fully 
informed about the research details and also signed an Informed Consent Document before 
completing the activity. 
Research Procedure 
The research activity was detailed by the author/researcher in an application to Iowa State 
University’s Institutional Review Board (IRB), which reviewed and approved the process and 
activity before execution of the experiment. The exemption letter is showed in appendix C. 
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The research activity was comprised of two main parts for student participants and faculty 
evaluators. For students, the two parts included a class activity and completing an online survey 
for data collection. The two parts for evaluators included an assessment of students’ work and 
completion of an online survey. Before implementing the experiment, the researcher briefly 
introduced the activity to the fundamental studio class and asked for volunteers to participate. 
Student Participants 
The class activity was conducted as a workshop on February 25, 2020 from 8:00 AM to 
11:50 AM (3 hours 50 minutes), which is the regular length of the studio class. Detailed 
information is provided in the Appendix D: Activity Plan. The overall procedure for the students 
is presented in Figure 12 below. 
Initial 
Image 
 
à 
Distortion 
 
Fragment-
ation 
Reversal 
 
Color 
Changing à 
 
Inspirational Images 
(Sheet 1) 
Distorted Images 
1.) Creating inspirational images through distortion 
    â 
 
Activity Questionnaire  
ß 
 
Conceptual Design (Sheet 3) 
ß 
 
Design Creative Matrix 
(Sheet 2) 
4.) Complete an 
Online Activity 
Questionnaire at the 
end of activity 
 
3.) Develop three-dimensional 
form by creating models and 
propose the design concepts  
 
2.) Explore ideas and 
sketch on Elements and 
Principles of Design 
Matrix 
Figure 12. Experimental Procedure for Student Participants. Diagram by Author, 2020. 
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The first part of the class activity was divided into three phases: (1) Distorted inspirational 
images, (2) Elements and principles of design creative matrix, and (3) Conceptual design proposal. 
Before starting the workshop, an introduction to the overall activity was provided to the class. 
Course instructors assisted in facilitating students throughout the activity by answering questions.  
Part 1: Workshop activity 
Phase 1: Distorted inspirational images 
In this phase, each student created a set of inspirational images by using four distortion 
techniques and by placing the images on Sheet 1 Distorted Inspirational Images (Figure 44 in 
Appendix E) and retaining the sheet as a deliverable. The students started by selecting and 
downloading a high-quality digital image from any free online open source. The image chosen was 
based on personal preference and past experience as this task related to a previous class exercise. 
The suggested resolution of the downloaded image was to be at least 1024 x 768 pixels69 or larger 
to maintain detail quality after distortion. Any image content could be used, but a primary criterion 
was that no people could appear in the selected image to avoid the issue of “violating the privacy 
and publicity rights”70 of identifiable person or people (for further explanation see ‘Limitation on 
Photography used in this Research’ at the end of this chapter). Also, if students chose to select an 
image that already contained a distortion, the image had to be distorted again. Images were not 
only distorted by shape but could also be distorted by color to enhance creativity exploration. 
After downloading the digital image, students used Photoshop to create three different 
abstract images by applying four different distortion techniques: Distortion, Fragmentation, 
 
69  Vanderbilt University, “What Resolution Should Your Images Be?,” accessed December 18, 2019, https://cft.vanderbilt.edu/ 
wp-content/uploads/sites/59/ Image_resolutions.pdf. 
70  Helen Sedwick, “How to Use Images of Real People Without Violating Privacy and Publicity Rights,” assessed May 14, 2020, 
https://helensedwick.com/how-to-use-images-of-real-people-without-violating-privacy-and-publicity-rights/. 
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Reversal, and Color Changing.71 The author introduced the research to the students and conducted 
a Photoshop workshop on distortion techniques totally fifty minutes, the length of the lecture 
portion of the class. The instruction on Photoshop provided in the workshop to students is included 
in Appendix F. Examples of pre and post-process images and application of each type of 
photographic distortion technique were placed on Sheet 1 and are showed in Figures 13 and 14 
below. 
 
à 
  
Original image  a. Distortion  b. Fragmentation 
 
 
Optional technique is 
applied to all distorted 
images in a., b., and c.  
(see how colors in image a, 
b, and c different from the 
original image) 
 c. Reversal d. Color Changing 
  Distorted images 
Figure 13. Example of Original Image and Distorted Images. Images by Author, 2020. 
 
71  YCIS Qingdao Visual Art, “Distortion Techniques.” 
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Figure 14. Example of Image Placement on Sheet 1 Distorted Inspirational Images on 
11”x17” Size of Paper. Image by Author, 2020. 
Phase 2: Elements and principles of design creative matrix 
After Phase 1, students used all three Distorted Inspirational Images to explore further 
using elements and principles of design. They did so by freely creating two-dimensional sketches 
on Sheet 2 Elements and Principles of Design Creative Matrix (Figure 45 in Appendix E), printed 
on an 11”x17” sheet of paper. Each sheet of paper was identified by an individually-assigned code 
that had been distributed to students in the lecture portion of the class. Students were encouraged 
to complete all twenty-five boxes of the matrix by using any choice of medium, including pencils, 
pens, permanent pens, colored pencils, and markers. However, a minimum of six completed boxes 
were required to provide sufficient ideas for the next phase. Each box included an exploration of 
one distorted image or more than one distorted image. An example of fully finished matrix is 
provided in Figure 15. 
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Figure 15. Example of Sketches on Sheet 2 Elements and Principles of Design Creative 
Matrix. Image by Author, 2020. 
Phase 3: Conceptual design proposal 
Students selected some ideas from Sheet 2 and developed three-dimensional designs 
through model making. Three study models were roughly and quickly made from blank white 
sheets of paper. The application of colors, textures, and/or values on the models was unlimited. 
There was also no limitation on the size of models in order to allow students to fully explore their 
ideas in three dimensions. However, the blank white letter-sized papers and white glue were the 
only material provided for making model due to the limited time frame of this phase. After students 
completed the models, they were asked to take photographs of each model, using four different 
views: three-dimensional view, front view, side view, and top view. These photographs were 
placed on Sheet 3 Conceptual Design Proposal (Figure 46 in Appendix E), along with an individual 
description of the concept idea underlying each model. An example of Sheet 3 is shown in Figure 
16. 
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Figure 16. Example of Models and Concepts Proposed on Sheet 3 Conceptual Design 
Proposal. Image by Author, 2020. 
Part 2: Activity evaluation 
After finishing all three phases in Part 1, participating students followed a given 
anonymous link to read and signed an Informed Consent Form, as required by IRB, and uploaded 
all three work sheets as a single deliverable and completed an online questionnaire about the 
overall activity (Appendix G). 
Evaluator Participants 
Three faculty members from the Department of Interior Design and the Department of Art 
and Visual Culture were asked to participate in the research as evaluators. Each evaluator 
completed two parts of activity. In Part 1, evaluators reviewed student deliverables on physical 
Creativity Assessment Forms (Appendix H), provided by the researcher. To evaluate, one 
assessment form was used for Sheets 1, 2, and 3 of student’s submission. The researcher gathered 
and arranged deliverables from the students’ surveys into a single digital file, uploaded them on 
the university’s private storage server for each member, named CyBox, and shared the secure 
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folder with each faculty evaluator so that each faculty member could only view the contents in the 
file. The researcher then delivered a physical envelope with assessment forms and instructions for 
the assessment (Appendix J under the title “Instruction for Participated Evaluators). After finished 
completing all evaluations, the faculty evaluators completed Part 2 of the evaluation process by 
following a provided anonymous link, where they read and signed Inform Consent Forms as 
required by the IRB and completed an Online Activity Questionnaire (Appendix I). 
Each evaluator had approximately two weeks to complete both Parts 1 and 2 of the 
assessment process and returned all assessment forms to the researcher for data analysis. The 
process of the activity for evaluators is illustrated in Figure 17 below. 
 
Sheet 1 Distorted 
Inspirational Images  
 
Sheet 2 Elements and 
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2.) Use provided physical Creativity Assessment 
Forms to evaluate the work, 1 assessment form 
will be used for 1 student’ s work (3 datasheets), 
and continue the evaluation until complete 
 
3.) After finishing the evaluation, 
follow an anonymous link to 
complete an Online Activity 
Questionnaire on usefulness of 
activity 
Figure 17. Experimental Procedure for Evaluator Participants. Diagram by Author, 2020. 
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Pilot Test 
A pilot test was conducted to test possibility of a workshop activity for students within the 
limited time of three hours and fifty minutes. Two student colleagues of the researcher from 
science majors participated. The workshop for pilot test ran following the experimental procedure 
for students outlined earlier. The steps in the test included activity introduction, conducting the 
Photoshop workshop, selecting an image, completing Phase 1, Phase 2, and Phase 3 of the activity, 
uploading the completed submission, and completing the online questionnaire, respectively. After 
finishing the pilot test, some parts of the activity were modified to ensure fit within the time frame. 
Data Collection 
All data collection in this study was completely anonymous. No identifiable questions were 
asked, and no identifiable information was collected. Codes were used to identify and arrange data 
from students and evaluators. Data collection from students was organized through a Qualtrics 
survey software by giving an anonymous link to the class. Student submitted the three sheets of 
deliverables from the workshop activity by uploading files to provided site. Under the same link, 
they then continued to answer questions through a questionnaire in the Qualtrics survey. For 
evaluators, assessment was completed on physical copies of assessment forms. The forms were 
collected at about two weeks after they were delivered to each evaluator. The Qualtrics survey 
software was also used for online questionnaires provided to evaluators. 
Creativity Measurement and Evaluation 
Consensual Assessment Technique (CAT) is a widely use technique in creativity research 
and was used to assess creativity in the student’s work for this research. A total of three faculty 
members72 from the Department of Interior Design and the Department of Art and Visual Culture 
 
72  Joori Suh and Ji Young Cho, “Analyzing Individual Differences in Creative Performance: A Case Study on the Combinational 
Ideation Method in the Interior Design Process,” Journal of Interior Design 43, no. 3 (2018): 14. 
 34 
served as judges/evaluators. Two evaluators were from the Department of Interior Design and one 
evaluator was from the Department of Art and Visual Culture. To eliminate the potential of bias, 
no instructors from the fundamental design studio class were asked to evaluate students’ work. 
Evaluators were asked to only use the provided assessment forms to evaluate the work of each 
student. 
The Assessment Form for Creativity Evaluation was developed based on the four 
dimensions of CIDA (Council of Interior Design Accreditation) Professional Standards73 of 
learning outcome on creativity. They include, 1) Fluency, which “relates to the number of ideas,” 
2) Flexibility, which “refers to different approaches or perspectives of an idea,” 3) Originality, 
which “is often related to uniqueness,” and 4) Elaboration which “is the enrichment of detail or a 
layering of ideas within a form or project.” 
A seven-point likert scale74, where one to seven ranges from strongly disagree to strongly 
agree, respectively, was used by evaluators for both creativity assessment and evaluation on the 
usefulness of the overall activities. In addition, the seven-point likert scale was used in the 
questionnaire for students to ask for their opinion on the usefulness of the overall activities and 
whether they thought that the activities facilitate their creativity and interior design ideation. 
Data Analysis 
There are three major parts of study: 1) Student deliverables, 2) Evaluator assessment 
scores, and 3) Overall evaluation on the usefulness of the activities. For student deliverables, data 
was analyzed based on assessment scores from evaluators and the researcher findings, while 
evaluator assessment scores were analyzed base on simple statistics and Inter-rater Reliability 
 
73  Katherine A. Srb, and Joy Dohr, “Standards Essays 2018,” CIDA Professional Standards, published January 1, 2016, 
https://static1.squarespace.com/static/5c9ae7530490796e32442342/t/5db1d9b7ee89eb1efda986ee/1571936697246/Standards
-Essays2018.doc.pdf. 
74  Joori Suh, and Ji Young Cho, “Analyzing Individual Differences in Creative Performance,” 15. 
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(IRR), and opinions on the usefulness of the overall activities were examined by using simple 
statistics. 
Limitation on Photography Used in This Research 
Due to the nature of thesis research, a limited amount of time was allowed for the 
experiment. Thus, several limitations were applied to the activity as detailed below. 
1. The research experiment limited the inspirational image to a digital photograph and the 
abstracted images to photographic distortions. Photography is a tool that is commonly used in the 
design process and is a technology familiar to students in their everyday lives. It facilitates 
personalization in the creative distortion process and allows multiple distortions quickly and easily. 
Undesirable images can be deleted, and new images can be regenerated in a short period of time. 
While other media, including abstract drawings or paintings of established artists could be 
resources for creative inspiration, the limited time frame of the experiment and the ease of 
personalization led to the choice of photography. 
2. The inspirational image was limited to photographs that did not include people. This 
was to avoid violating privacy and publicity rights75 and was required by the university’s 
Institutional Review Board (IRB), which also recommended crediting photographers of original 
images. 
3. The experiment limited the number of distortion techniques available for student 
exploration. This was due to the limited time to instruct students on the Photoshop program and 
the limited time period of the applied research activity. The length of the instruction and the 
activity were determined by the class structure and the studio instructors, and were beyond the 
researcher’s control. While the design of the experiment limited a student’s individual 
 
75  Helen Sedwick, “How to Use Images of Real People Without Violating Privacy and Publicity Rights.” 
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engagement, each student freely selected an inspirational image and personalized it by adjusting 
filter factors. They could repeat filter applications in Photoshop as many times as they desired to 
personalize the abstract images. 
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CHAPTER 4.    RESULT AND DISCUSSION 
Data for this study was divided into three parts: 1) Student deliverables, 2) Evaluator 
assessment scores, and 3.) Overall evaluation of usefulness of activity. The work of students was 
assessed in two different ways. It was established by evaluators using the seven-point likert 
creative assessment form and was analyzed based on the researcher findings. Then, the creativity 
assessment scores were analyzed using simple statistics and Inter-rater Reliability (IRR), and 
activity evaluation scores were analyzed using simple statistics. 
Student Deliverables 
A total of twenty-two students participated in the research. A few of students submitted 
deliverables incompletely and with pixelated images. The number of submissions of each phase 
varied. They were twenty-one for Sheet 1, twenty-two for Sheet 2, and twenty-one for Sheet 3. 
The work of students was assessed in two different ways, analyzed based on researcher findings 
and assessment by evaluators using the seven- point likert creative assessment form. Figure 18, 
19, and 20 showed the activity deliverables of the top three highest creative assessment scores in 
Phase 1, Phase 2, and Phase 3. 
 
(a.) Sheet 1 Distorted Inspirational Images of S08. Image by of S08, 2020. 
Figure 18. (a.), (b.), and (c.) Activity Deliverable of S08. 
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(b.) Sheet 2 Elements and Principles of Design Creative Matrix of S08. Image by of S08, 2020. 
 
(c.) Sheet 3 Conceptual Design Proposal of S08. Image by of S08, 2020. 
Figure 18. Continued. 
 
(a.) Sheet 1 Distorted Inspirational Images of S24. Image by of S24, 2020. 
Figure 19. (a.), (b.), and (c.) Activity Deliverable of S24. 
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(b.) Sheet 2 Elements and Principles of Design Creative Matrix of S24. Image by of S24, 2020. 
 
(c.) Sheet 3 Conceptual Design Proposal of S24. Image by of S24, 2020. 
Figure 19. Continued. 
 
(a.) Sheet 1 Distorted Inspirational Images of S28. Image by of S28, 2020. 
Figure 20. (a.), (b.), and (c.) Activity Deliverable of S28. 
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(b.) Sheet 2 Elements and Principles of Design Creative Matrix of S28. Image by of S28, 2020. 
 
(c.) Sheet 3 Conceptual Design Proposal of S28. Image by of S28, 2020. 
Figure 20. Continued. 
Researcher Findings 
In Phase 1, the Distorted Inspirational Images Sheets were used as worksheets to gather 
and compare differences between an initial image and photographic distortions of it to provide 
inspirational images. Twenty-one out of twenty-two students submitted Sheet 1. Most of students 
followed the instructions and applied the distortion techniques proposed in the workshop. 
However, there were a few students who used other techniques that created both similar and 
different effects than expected. There were four proposed distortion techniques: Distortion, 
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Fragmentation, Reversal, and Color Changing. From an overview of all submitted work, all 
distortion techniques were applied to provide inspirational images. Distortion, Fragmentation, 
Reversal, and Color Changing techniques were used by nineteen students, twenty-one students, 
nineteen students, and eight students, respectively, as shown in Table 7. 
Table 7. Number of Student Applications of the Four Distortion Techniques: Distortion, 
Fragmentation, Reversal, and Color Changing. Assessment by Author, 2020. 
# Code 
Distortion Technique 
Distortion Fragmentation Reversal Color Changing 
1 S02 ✓ ✓ ✓ ✗ 
2 S04 ✓ ✓ ✓ ✓ 
Hue/Saturation on Distortion 
3 S05 n/a n/a n/a n/a 
4 S06 ✓ 
Wind (Stylize) 
✓ ✓ ✗ 
5 S07 ✓ ✓ ✓ ✗ 
6 S08 ✓ ✓ ✓ ✓ 
Invert on Reversal 
7 S09 ✓ ✓ ✓ ✓ 
Variance on Reversal 
8 S14 ✓ ✓ 
Crystalize (Pixelate) 
✓ ✗ 
9 S15 ✓ 
Liquify 
✓ 
Crystalize (Pixelate) 
✗ 
Oil paint (Stylize) 
✗ 
10 S17 ✓ ✓ ✓ ✗ 
11 S18 ✓ ✓ ✓ ✗ 
12 S19 ✓ ✓ ✓ ✗ 
13 S21 ✗ ✓ ✓ 
✓ 
Keep original color via layer 
cut through and desaturate 
background on Distortion 
14 S22 ✓ ✓ ✓ ✓ Hue/Saturation on 
Fragmentation 
15 S24 ✓ ✓ Use distorted image from 
Distortion 
✗ ✓ 
Hue/Saturation on Reversal 
16 S25 
✗ 
Copy, reduce size 
& paste 
✓ ✓ ✓ Hue/Saturation on Distortion 
and Fragmentation 
17 S26 ✓ ✓ ✓ ✗ 
18 S28 ✓ 
ZigZag (Distort) 
✓ ✓ ✗ 
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Table 7. Continued. 
# Code 
Distortion Technique 
Distortion Fragmentation Reversal Color Changing 
19 S33 ✓ ✓ ✓ ✗ 
20 S34 ✓ ✓ ✓ ✗ 
21 S56 ✓ ✓ ✓ ✗ 
22 S59 ✓ ✓ ✓ ✓ Desaturate on Distortion and 
Reversal 
Total 19 21 19 8 
For the Distortion technique, sixteen students applied the specified filter for the technique, 
three students used different filters but still keep the idea of distortion, one student applied a 
different filter that was not a distortion technique, and one student applied no filter for the proposed 
technique. For the Fragmentation technique, nineteen students used proposed filters to create the 
fragmentation effect, while two students applied a different filter but still keep the idea of the 
technique. For the Reversal technique, nineteen students used proposed method to create reversal 
effect, while one student applied a filter that did not provide an idea of the reversal technique and 
one student applied no filter for the technique at all. The last distortion technique, Color Changing, 
was the least used technique for image distortion. Only eight students applied the color changing 
adjustment and the adjustment was not extended to all three inspirational images. Six students 
changed color on one of their inspirational images and two students changed color on two of their 
inspirational images. In the workshop, several color adjustments were suggested; however, only 
four adjustments were applied. They were Desaturate, Hue/Saturation, Invert, and Variance. 
Among the four adjustments, Hue/Saturation was the most used adjustment for the Color Changing 
technique. In addition, the researcher found that the Distortion technique and the Reversal 
technique provided more abstract images than Fragmentation technique. 
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In Phase 2 Elements and Principles of Design Creative Matrix, Sheet 2 was used to explore 
creative ideas based on elements and principles of design from inspirational images created in 
Phase 1. Some design elements and principles were combined to create a matrix, which suggested 
possibility of ideas combination and arrangement. The matrix also provided blank spaces for 
sketching while exploring ideas. In this study, five sketch-able design elements; Line, Shape, 
Color, Value, and Texture, and five sketch-able design principles; Balance, Movement/Repetition, 
Contrast, Emphasis, and Variety, were used to create twenty-five blank rectangle areas. Therefore, 
each student was encouraged to complete all twenty-five sketches for the matrix. In this phase, all 
twenty-two student participants submitted the worksheet. Twenty participants filled in all twenty-
five sketches, while the two participants finished twenty sketches and ten sketches on their sheets. 
From the review of student sketches (Table 8), the researcher found that students were most 
directly inspired by Distortion technique with average number of sketches at 5.40. The average 
number of sketches inspired by Reversal technique was a little higher than Fragmentation 
technique at 3.65 and 3.62, respectively. 
Table 8. Number of Sketches in Phase 2 That Showed the Link to Distorted Images from 
Phase 1. Assessment by Author, 2020. 
# Code 
Distortion Technique Combination of 
distortions / 
Other ideas 
Total number of 
applications of proposed 
distortion methods 
Total 
number of 
sketches Distortion Fragmentation Reversal 
1 S02 6 3 6 10 15 25 
2 S04 2 6 3 14 11 25 
3 S05 n/a n/a n/a n/a n/a n/a 
4 S06 11 2 0 12 13 25 
5 S07 6 2 4 13 12 25 
6 S08 9 2 7 7 18 25 
7 S09 9 2 4 10 15 25 
8 S14 1 4 5 15 10 25 
9 S15 10 5 6* 4 15 25 
10 S17 9 5 4 7 18 25 
11 S18 4 5 7 9 16 25 
12 S19 9 4 5 7 18 25 
13 S21 0 1 1 8 2 10 
14 S22 5 4 5 11 14 25 
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Table 8. Continued. 
# Code 
Distortion Technique Combination 
of distortions / 
Other ideas 
Total number of 
applications of proposed 
distortion methods 
Total 
number of 
sketches Distortion Fragmentation Reversal 
15 S24 5 7 3 10 15 25 
16 S25 1* 2 3 19 5 25 
17 S26 4 1 2 18 7 25 
18 S28 5 4 2 14 11 25 
19 S33 1 4 2 13 7 20 
20 S34 6 6 5 8 17 25 
21 S56 1 2 1 21 4 25 
22 S59 5 5 4 11 14 25 
Average 5.40 3.62 3.65 11 12.24 23.57 
Note: 1.  Color changing technique may be applied in each distortion techniques. 
 2.  The number provided in the table included the exploration on the distortion images that created by using the 
methods other than suggested but gave similar idea of the suggested distortion effects. 
 3.  * - Did not use for calculation due to application of non-related method and gave different distortion effect 
than the proposed distortion techniques. 
Moreover, the average total number of sketches that were directly inspired by all three 
distortion techniques were 12.24, which was about half of the total number of twenty-five sketches 
in the matrix. While the other half of the sketches in the matrix were the mixed of elements from 
each distortion technique and the other ideas that might be triggered during sketching indicated 
the average number at 11. 
Students explored fewer possibilities of idea variation based on elements and principles of 
design. Figure 21 compared variety of elements and principles of design exploration from students’ 
work. For most students, similar design elements were placed in different ways. This may indicate 
an insufficient understanding of potential of the principles and elements of design. 
After generating and exploring two-dimensional forms in Phase 1 and in Phase 2, in Phase 
3 Conceptual Design Proposal (Sheet 3), students had to think three-dimensionally (3D) and 
develop three 3D study models, along with creating concept statements for each model. The 
Conceptual Design Proposal was used to foster three-dimensional design ideas, which could be 
translated into further designs. In Phase 3, twenty-one students submitted work. Nineteen students 
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completed the task of taking pictures from four different views — 3D, front, side, and top — and 
proposed concept descriptions, while two students submitted incomplete work. From the 
submission, most students created models based on a straight foreword interpretation of their 
sketches on Sheet 2. Most of them used blank white paper with no color rendition for their models. 
Only a few students added colors to their models. 
 
(a.) Various Exploration of Elements and Principles of Design from Sheet 2 of S24. Image by 
S24, 2020. 
 
(b.) Less Variation of Elements and Principles of Design from Sheet 2 of S09. Image by S09, 
2020. 
Figure 21. (a.) and (b.) Comparison of Variety of Elements and Principles of Design 
Exploration on Sheet 2. 
In addition, students proposed their concepts in various ways that can be classified as 
followed. Seven students proposed concepts with general idea explanations. Five students 
proposed ideas based on explanations of ideas and on elements and principles of design. Five 
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students proposed ideas as keywords with no explanation and two students proposed ideas through 
selected elements and principles of design with no explanation. 
The Table 9 below showed the number of models that inspired by the sketches from phase 
2. All student participants presented at least one model in the design that showed the link to their 
sketches in Phase 2. 
Table 9. Number of Models in Phase 3 That Showed the Link to the Sketches from Phase 2. 
Assessment by Author, 2020. 
# Code Design 1 Design 2 Design 3 Total 
1 S02 ✓ ✓ ✓ 3 
2 S04 ✓ ✓ ✓ 3 
3 S05 ✗ ✗ ✓ 1 
4 S06 ✗ ✗ ✓ 1 
5 S07 ✓ ✓ ✗ 2 
6 S08 ✓ ✓ ✗ 2 
7 S09 ✓ ✓ ✓ 3 
8 S14 ✓ ✗ ✓ 2 
9 S15 ✓ ✓ ✓ 3 
10 S17 n/a n/a n/a n/a 
11 S18 ✓ ✓ ✓ 3 
12 S19 ✓ ✓ ✓ 3 
13 S21 ✓ ✗ ✗ 1 
14 S22 ✓ ✓ ✓ 3 
15 S24 ✓ ✓ ✓ 3 
16 S25 ✓ ✓ ✓ 3 
17 S26 ✓ ✓ ✓ 3 
18 S28 ✓ ✓ ✓ 3 
19 S33 ✓ ✓ ✓ 3 
20 S34 ✗ ✓ ✓ 2 
21 S56 ✓ ✓ ✓ 3 
22 S59 ✓ ✓ ✓ 3 
Total 18 17 18   
Fourteen out of twenty-one students proposed all three Phase 2-related model design. Four 
and three out of twenty-one students proposed two and one Phase 2-related model design, 
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respectively. This demonstrated that the inspiration from the sketches in Phase 2 transferred to 
Phase 3. However, there was a work that could not evaluate the link of the sketches because the 
student did not submit sheet 1. 
Design concept analysis on qualitative description 
“Frequency distribution of individual words” is the common method used for content 
analysis in various academic fields.76 Therefore, a word-frequency counting method was used to 
analyze submitted written design concepts from two different points of view, 1) Types of words 
used for concepts, and 2) Selected elements and principles of design applied in the concepts. The 
analysis was done through WriteWords (http://www.writewords.org.uk/word_count.asp), a free 
online word counter. All submitted design concepts were corrected for misspelled words and put 
together as a paragraph. The text was then placed and submitted for analysis. After receiving 
results, the information was grouped two different ways, 1) by types of words used for concepts, 
and 2) by elements and principles of design utilized in the concepts. At this point, only words that 
were related to concepts and elements and principles of design were organized and identified. 
The first group consists of the types of words used for the concept. All words related to 
students’ proposed concepts were grouped by meaning. However, all words related to elements 
and principles of design were removed. From word frequency counting, words that were utilized 
for concept were grouped into tangible words and intangible words (Table 10). 
The table showed that intangible words were the most used for concepts in this study as 
they were counted ninety-two times for total use. The ‘nature’ concept in the group of tangible 
words were the mostly mentioned among the concepts with twenty-three counts, followed by the 
group of ‘layering’ concepts and ‘connection’ concepts at thirteen counts and eleven counts, 
 
76  Mehmet F. Dicle, and Betul Dicle, “Content Analysis: Frequency Distribution of Words,” SSRN Elecronic Journal, 18, no. 2 
(2017): 1. 
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respectively. Looking at individual words, the word ‘natural’ was the most mentioned at nine times 
among the concepts. 
Table 10. Word Frequency Count Related to Types of Words Used for Concepts. Provided 
by Author, 2020. 
Words Counts 
Tangible 31 
natural (9), nature (2), environment (2), wooden (1), wood (1), wind (1), light (5), 
sunlight (1), biophilic (1) 
23 
path (2), tent (1), telescoping (1), plane (1), airliner (1), campsite (1), buckle (1) 8 
Intangible 92 
connected (5), connection (2), connect (2), connecting (1), intertwined (1) 11 
simple (4), simplicity (2) 6 
relax (3), relaxed (1), relaxation (1), rest (1), comfortable (1), comfort (1) 8 
personify (3) 3 
passion (3), passionate (1) 4 
layered (3), layers (2), layering (2), level (2), hierarchy (3), hierarchal (1) 13 
happy (3), jolly (1), fun (1) 5 
confidence (3), confident (2) 5 
calm (3), tranquil (2), tranquility (1), serene (1), quiet (1) 8 
travel (2), travels (1), traveled (1) 4 
territorial (2), territory (1), refuge (1) 4 
interlocked (2), interlock (1) 3 
illusions (2) 2 
empathy (2) 2 
bold (2) 2 
minimalistic (1) 1 
interconnection (1), interconnectedness (1), interconnected (1) 3 
interaction (1) 1 
independent (1) 1 
energetic (1), dynamic (1) 2 
diverse (1) 1 
boundaries (1) 1 
attraction (1), attract (1) 2 
The second group of words analyzed is related to elements and principles of design found 
in design concepts. A summary of the frequency of word counting is presented in Table 11. 
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Table 11. Word Frequency Count Related to Elements and Principles of Design. Provided 
by Author, 2020. 
Elements of Design Principles of Design 
Word Count Word Count 
Line 35 Balance 9 
Direct line (7), lines (4) 11 Direct balance (8) 8 
Indirect curves (5), linear (4), 
angles (3), angled (3), 
angular (1), curve (2), 
curved (1), perpendicular 
(2), zigzag (1), wave (1), 
straight (1), arched (1), 
rectilinear (1), curvilinear 
(1) 
24 Indirect symmetrical (1) 1 
Shape 32 Movement/Repetition/Rhythm 19 
Direct shape (14), shapes (3), 
sculpted (1) 
18 Direct movement (11), 
repetition (3), rhythm (1) 
15 
Indirect geometric (4), domes (3), 
triangles (2), rounded (2), 
square (1), round (1), 
organic (1) 
14 Indirect gesture (1), continuity (3) 4 
Color 3 Contrast 5 
Direct color (3) 3 Direct contrast (4), contrasting 
(1) 
5 
Indirect 
 
0 Indirect 
 
0 
Value 2 Emphasis/Dominance 9 
Direct value (1) 1 Direct emphasis (5) 5 
Indirect tones (1) 1 Indirect focal (2), bold (2) 4 
Texture 14 Variety 11 
Direct texture (3) 3 Direct variety (8) 8 
Indirect wooden (1), wood (1), 
smoothness (1), smooth 
(1), rough (7) 
11 Indirect several (1), diverse (1), 
dynamic (1) 
3 
Form 8 Pattern 1 
Direct form (3), forms (2) 5 Direct pattern (1) 1 
Indirect spherical (1), spheres (1), 
pod (1) 
3 Indirect   0 
Space 10 Unity/ Harmony 3 
Direct space (6), spaces (1) 7 Direct harmony (1), 
harmoniously (1) 
2 
Indirect enclosed (2), enclose (1) 3 Indirect unified (1) 1 
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Table 11. Continued. 
Elements of Design Principles of Design 
Word Count Word Count 
     Proportion/ Scale 11 
    
 
Direct sized (1) 1 
    
 
Indirect large (2), small (1), wide 
(1), volumes (2), 
dimensional (2) 
8 
     Depth 1 
    
 
Direct depth (1) 1 
    
 
Indirect 
 
0 
Note: 1.) Words appeared in the table are the words that showed relationship with elements and principles of design. 
2.) ‘Number’ indicates frequency of the word found in the concept of all students. 
Words in each category were grouped as directly or indirectly stated. The result found that 
among the design elements and principles, ‘Line’ illustrated the largest count at thirty-five, 
followed by ‘Shape’ at thirty-two counts, and ‘Movement/Repetition/Rhythm’ at nineteen counts, 
respectively. Looking at individual words, ‘shape’ was the most mentioned element at 14 counts 
and ‘movement’ was the most mentioned principle at 11 counts. 
Overall in most participants, inspiration appeared to transfer throughout the activity from 
Phase 1 through Phase 2 and into Phase 3. However, number of ideas transferred to each phase 
varied individually. Figure 22, 23, and 24 provided an idea of how the inspiration transferred 
throughout the ideation process using Distortion, Fragmentation, and Reversal techniques. 
In addition, the review of all student deliverables found that number of student sketches in 
Phase 2 that were inspired by both content of the distorted images and the distortion filters varied. 
Some sketches were unclear for specific inspiration sources. Therefore, it was hard to concretely 
indicate the source of inspiration as it was subjective. However, there were a few students whose 
sketches heavily demonstrated that the distortion filters were their source of inspiration. Another 
noticeable thing was that students who used less detailed images tended to be inspired by the 
distortion filters rather than content of the distorted images. In order to complete the process, the 
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models in Phase 3 seemed to be inspired by sketches from Phase 2, which might have been inspired 
from both image contents and distortion filters from Phase 1. 
 
 
Sheet 1 Distorted 
Inspirational Images 
 
 
 
 
Sheet 3 Conceptual Design 
Proposal 
 
 
Sheet 2 Elements and 
Principles of Design Creative 
Matrix 
Figure 22. Activity Deliverable of S22 to Present Possibility of How Inspiration Transferred 
Throughout the Ideation Process from Phase 1, Phase 2, and Phase 3 Using 
Distortion Technique. Modified Images from S22, 2020. 
 
 
Sheet 1 Distorted 
Inspirational Images 
 
 
 
 
Sheet 3 Conceptual Design 
Proposal 
 
 
Sheet 2 Elements and 
Principles of Design Creative 
Matrix 
Figure 23. Activity Deliverable of S28 to Present Possibility of How Inspiration Transferred 
Throughout the Ideation Process from Phase 1, Phase 2, and Phase 3 Using 
Fragmentation Technique. Modified Images from S28, 2020. 
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Sheet 1 Distorted 
Inspirational Images 
 
 
 
 
Sheet 3 Conceptual Design 
Proposal 
 
 
 
 
Sheet 2 Elements and 
Principles of Design Creative 
Matrix 
Figure 24. Activity Deliverable of S02 to Present Possibility of How Inspiration Transferred 
Throughout the Ideation Process from Phase 1, Phase 2, and Phase 3 Using 
Reversal Technique. Modified Images from S02, 2020. 
Evaluator Assessment Scores 
In this part, three faculty evaluators assessed student deliverables by using a seven-point 
likert scale ranging from 1 (Strongly Disagree) to 7 (Strongly Agree). The three evaluators 
included two professors from the Interior Design Department and one professor from the 
Department of Art and Visual Culture. Overall, the evaluator assessment scores on students’ 
creativity varied somewhat but were positive. The raw scores are shown in Appendix K, however, 
the average assessment scores were used for interpretation in the results and the discussion. In this 
section, average evaluator assessment scores were compared by phase and by learning outcomes. 
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Average Creativity Scores by Phase 
The average evaluator assessment scores on Overall Creativity and on the four creativity 
learning outcomes cited by CIDA in current accreditation standards — Fluency, Flexibility, 
Originality, and Elaboration — were interpreted for Phase 1, Phase 2, and Phase 3 as follows. 
Phase 1: Distorted inspirational images 
Twenty-one students submitted work in this phase and average scores were calculated 
based on this number of students. The overall average scores in Phase 1 varied from 4.33 to 6.67. 
To categorize by learning outcome, the average scores from all evaluators in Overall Creativity, 
Fluency, Flexibility, Originality, and Elaboration were 5.84, 5.89, 5.89, 5.76, and 5.89, 
respectively. Evaluation scores ranged between 4.67 - 6.67 for Overall Creativity, 5 - 6.67 for 
Fluency, 5.33 - 6.67 for Flexibility, 4.33 - 6.67 for Originality, and 4.67 - 6.67 for Elaboration. 
The scores were plotted and shown in Figure 25. 
 
Figure 25. Average Creativity Scores of Phase 1 Distorted Inspirational Images. Provided by 
Author, 2020. 
0
1
2
3
4
5
6
7
0 1 2 3 4 5 6 7 8 9 1011121314151617181920212223
C
R
E
A
T
IV
IT
Y
 S
C
O
R
E
STUDENT DELIVERABLE
AVERAGE CREATIVITY SCORES OF PHASE 1 
DISTORTED INSPIRATIONAL IMAGES
1. Overall creativity Avg.
2. Fluency Avg.
3. Flexibility Avg.
4. Originality Avg.
5. Elaboration Avg.
Linear (1. Overall creativity
Avg.)
Linear (2. Fluency Avg.)
Linear (3. Flexibility Avg.)
 54 
Missing information is also shown in the graph. The trendlines demonstrate similar 
directions on all outcomes. The lines of Overall Creativity, Fluency, Flexibility, and Elaboration 
were close to each other. However, the trendline on Originality presented the lowest consensus. It 
suggests that while still positive, students showed the lowest creativity and Originality in Phase 1 
deliverables. 
When look at the raw creativity scores from all three evaluators (Table 13 in Appendix K), 
they were varied from 3 (Somewhat Disagree) to 7 (Strongly Agree). 7 (Strongly Agree) was the 
most frequently rated value among the scores in Phase 1. The middle value was 6 (Agree). 
Figure 26 were rated with the highest scores among the deliverables. Both deliverables had 
exactly the same scores in all five dimensions: Overall Creativity, Fluency, Flexibility, Originality, 
and Elaboration, at 7 (Strongly Agree), 6 (Agree), and 7 (Strongly Agree) from evaluator one, two, 
and three, respectively. 
 
(a.) Sheet 1 Distorted Inspirational Images of S08. Image by of S08, 2020. 
Figure 26. (a.) and (b.) The Highest Rated Creativity Scores Deliverables in Phase 1 Distorted 
Inspirational Images. 
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(b.) Sheet 1 Distorted Inspirational Images of S09. Image by of S09, 2020. 
Figure 26. Continued. 
The works were considered as the most creative, fluent, flexible, unique, and elaborate 
among the deliverables as they obviously contained a certain level of abstraction in all three 
distorted images and pay attention to detail of distortion techniques in comparison to the work with 
the lowest score in all five dimensions: Overall Creativity, Fluency, Flexibility, Originality, and 
Elaboration, at 6 (Agree) – 7 (Strongly Agree), 3 (Somewhat Disagree), and 4 (Neither Agree or 
Disagree) – 6 (Agree) from evaluator one, two, and three, respectively (Figure 27). 
 
Figure 27. The Lowest Rated Creativity Scores Deliverable of S21 in Phase 1 Distorted 
Inspirational Images. Image by of S21, 2020. 
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Phase 2: Elements and principles of design creative matrix 
In this phase, there were twenty-two students that submitted work, thus average scores 
were calculated on this number. The overall average scores in Phase 2 were varied from 2.67 to 
6.67. To categorize by learning outcome, the average scores from all evaluators in Overall 
Creativity, Fluency, Flexibility, Originality, and Elaboration were 5.44, 5.45, 5.36, 5.26, and 5.30, 
respectively. The range of evaluation scores ranked 3 - 6.67 for Overall Creativity, 3 - 6.67 for 
Fluency, 3 - 6.67 for Flexibility, 2.67 - 6.67 for Originality, and 2.67 - 6.67 for Elaboration. The 
scores were plotted and showed in Figure 28 below. Trendlines demonstrate similar directions on 
all outcomes. The lines of Overall Creativity, Fluency, Flexibility, Originality and Elaboration 
were cross to each other and no clearly distinct line presented. However, overall average creativity 
scores in Phase 2 were lower than in Phase 1. 
 
Figure 28. Average Creativity Scores of Phase 2 Elements and Principles of Design Creative 
Matrix. Provided by Author, 2020. 
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When looking at the raw creativity scores from all three evaluators (Table 14 in Appendix 
K), they were varied from 1 (Strongly Disagree) to 7 (Strongly Agree). The most frequently rated 
value in Overall Creativity, Fluency, Flexibility, and Elaboration was 7 (Strongly Agree). The 
most frequently rated value in Originality was 6 (Agree). The middle value in Phase 2 was 6 
(Agree). 
Figure 29 rated the highest scores among the deliverables. The scores in all five 
dimensions: Overall Creativity, Fluency, Flexibility, Originality, and Elaboration, were 7 
(Strongly Agree), 6 (Agree), and 7 (Strongly Agree) from evaluator one, two, and three, 
respectively. 
 
Figure 29. The Highest Rated Creativity Scores Deliverable of S08 in Phase 2 Elements and 
Principles of Design Creative Matrix. Image by of S08, 2020. 
The works that were considered the most creative, fluent, flexible, unique, and elaborate 
among the deliverables showed idea variation, variety of idea exploration, uniqueness and detail 
attention of sketches were compared to the work with the lowest scores in all five dimensions: 
Overall Creativity, Fluency, Flexibility, Originality, and Elaboration, at 3 (Somewhat Disagree) – 
6 (Agree), 1 (Strongly Disagree) – 2 (Disagree), and 1 (Strongly Disagree) – 4 (Neither Agree or 
Disagree) from evaluator one, two, and three, respectively (Figure 30). 
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Figure 30. The Lowest Rated Creativity Scores Deliverable of S21 in Phase 2 Elements and 
Principles of Design Creative Matrix. Image by of S21, 2020. 
Phase 3: Conceptual design proposal 
Twenty-one students submitted their work from Phase 3, and average scores were based 
on this number. The overall average scores in Phase 3 were varied from 4 to 6.33. To categorize 
by learning outcome, the average scores from all evaluators for Overall Creativity, Fluency, 
Flexibility, Originality, and Elaboration, were 5.14, 4.98, 5.12, 5.12, and 4.95, respectively. Scores 
of evaluation ranged from 4 - 6.33 for Overall Creativity, 4 - 6.33 for Fluency, 4.33 - 6.33 for 
Flexibility, 4 - 6.33 for Originality, and from 4 - 6 for Elaboration. The scores were plotted and 
shown in Figure 31. Missing information is also shown in the graph. Trendlines demonstrate 
similar directions on Overall Creativity, Fluency, Flexibility, and Originality, while the trendline 
of Elaboration had the lowest slope. In addition, the lines of Overall Creativity, Flexibility, and 
Originality were close to each other, while the trendlines on Fluency and Elaboration were the 
lowest lines that cross each other. This suggests that students had the lowest creativity on Fluency 
and Elaboration outcome in phase 3. 
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Figure 31. Average Creativity Scores of Phase 3 Conceptual Design Proposal. Provided by 
Author, 2020. 
When looking at the raw creativity scores from all three evaluators (Table 15 in Appendix 
K), result varied from 1 (Strongly Disagree) to 7 (Strongly Agree). The most frequently rated value 
among the scores in Overall Creativity, Fluency, Flexibility, and Elaboration was 6 (Agree). The 
most frequently rated value in Originality was 6 (Agree). The middle value in Phase 3 was 6 
(Agree). 
Figure 32 shows the highest rated scores among the deliverables. The scores in all five 
dimensions: Overall Creativity, Fluency, Flexibility, Originality, and Elaboration, were 7 
(Strongly Agree), 5 (Somewhat Agree) - 6 (Agree), and 6 (Agree) from evaluator one, two, and 
three, respectively. 
0
1
2
3
4
5
6
7
0 1 2 3 4 5 6 7 8 9 1011121314151617181920212223
C
R
E
A
T
IV
IT
Y
 S
C
O
R
E
STUDENT DELIVERABLE
AVERAGE CREATIVITY SCORES OF PHASE 3 
CONCEPTUAL DESIGN PROPOSAL
1. Overall creativity Avg.
2. Fluency Avg.
3. Flexibility Avg.
4. Originality Avg.
5. Elaboration Avg.
Linear (1. Overall creativity Avg.)
Linear (2. Fluency Avg.)
Linear (3. Flexibility Avg.)
Linear (4. Originality Avg.)
Linear (5. Elaboration Avg.)
 60 
 
Figure 32. The Highest Rated Creativity Scores Deliverable of S28 in Phase 3 Conceptual 
Design Proposal. Image by of S08, 2020. 
The works were considered as the most creative, fluent, flexible, unique, and elaborate 
among the deliverables presented variation of idea, variety of idea exploration, uniqueness and 
detail attention in each model were compared to the work with the lowest scores in all five 
dimensions: Overall Creativity, Fluency, Flexibility, Originality, and Elaboration, at 6 (Agree) – 
7 (Strongly Agree), 1 (Strongly Disagree) – 2 (Disagree), and 4 (Neither Agree or Disagree) from 
evaluator one, two, and three, respectively (Figure 33). 
 
Figure 33. The Lowest Rated Creativity Scores Deliverable of S21 in Phase 3 Conceptual 
Design Proposal. Image by of S21, 2020. 
 61 
Even though, the overall average creativity scores in Phase 1, Phase 2, and Phase 3 were 
close to each other, there were differences. The average scores on all learning outcomes in Phase 
1 were the highest, while the average scores in Phase 3 were the lowest. This suggests that the 
performance of student’s creativity declined as the students worked through the design process. 
Furthermore, the average creativity score ranges were 5.76 - 5.89 in Phase 1, 5.26 - 5.45 in Phase 
2, and 4.95 - 5.14 in Phase 3. The average creativity scores ranged between 5 to 6, which indicates 
that the evaluators tend to agree that the students showed creativity on all three phases. 
Average Creativity Scores by CIDA Standards of Creativity Learning Outcome 
The average of evaluator assessment scores in Phase 1, Phase 2, and Phase 3 were 
categorized and interpreted according to Overall Creativity and the four creativity learning 
outcomes of CIDA standard: Fluency, Flexibility, Originality, and Elaboration. Results are as 
follows: 
Overall Creativity 
A total of twenty-one students participated in Phase 1, twenty-two students in Phase 2, and 
twenty-one students participated in Phase 3. Average scores were calculated by the number of 
students in each phase. The average scores of Overall Creativity were 5.84 in Phase 1, 5.44 in 
Phase 2, and 5.14 in Phase 3. The evaluation scores ranged from 4.67 - 6.67 in Phase 1, 3 - 6.67 in 
Phase 2, and 4 - 6.33 in Phase 3. Plotted scores are shown in Figure 34. Missing information is 
also shown in the graph. Trendlines demonstrate similarity in Phases 1 and 3, an opposite trend for 
Phase 2. However, Overall Creativity scores are the lowest in Phase 3. 
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Figure 34. Average Creativity Scores of Three Phases on Overall Creativity. Provided by 
Author, 2020. 
Fluency outcome 
In this outcome, a total of twenty-one, twenty-two, and twenty-one students participated in 
Phases 1, 2, and 3, respectively. The average scores were calculated based on the number of 
students in each phase. The average scores on Fluency outcome were 5.89 in Phase 1, 5.45 in 
Phase 2, and 4.98 in Phase 3. Evaluation scores ranged from 5 - 6.67 in Phase 1, 3 - 6.67 in Phase 
2, and 4 - 6.33 in Phase 3. Plotted scores are shown in Figure 35. Missing information is also 
shown in the graph. Trendlines demonstrate similarity in Phases 1 and 3, which again had an 
opposite trend to the average scores from Phase 2. The Fluency scores showed the lowest number 
in Phase 3. These trendlines appeared to be the same as the Overall Creativity. 
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Figure 35. Average Creativity Scores of Three Phases on Fluency Outcome. Provided by 
Author, 2020. 
Flexibility outcome 
For Flexibility outcome, a total of twenty-one, twenty-two, and twenty-one students 
participated in Phases 1, 2, and 3, respectively. Average scores were calculated based on the 
number of students in each phase. Average scores of Flexibility were 5.89 in Phase 1, 5.36 in Phase 
2, and 5.12 in Phase 3. Evaluation scores ranged from 5 - 6.67 in Phase 1, 3 - 6.67 in Phase 2, and 
4.33 - 6.33 in Phase 3. Scores were plotted and shown in Figure 36. Missing information is also 
shown in the graph. Trendlines demonstrate similarity in Phases 1 and 3 but had an opposite trend 
in average score from Phase 2. Flexibility scores show the lowest number in Phase 3. These 
trendlines appeared to be the same as the Overall Creativity and Fluency. 
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Figure 36. Average Creativity Scores of Three Phases on Flexibility Outcome. Provided by 
Author, 2020. 
Originality outcome 
In this outcome, a total of twenty-one, twenty-two, and twenty-one students participated in 
Phases 1, 2, and 3, respectively. Average scores were calculated based on the number of students 
in each phase. Average scores of Originality were 5.76 in Phase 1, 5.26 in Phase 2, and 5.12 in 
Phase 3. Evaluation scores ranged from 4.33 - 6.67 in Phase 1, 2.67 - 6.67 in Phase 2, and 4 - 6.33 
in Phase 3. Plotted scores are shown in Figure 37. Missing information is also shown in the graph. 
Trendlines demonstrate similarity in Phase 1 and 3, yet an opposite trend of average scores in 
Phase 2. The Overall Creativity scores showed the lowest number in Phase 3. These trendlines 
appeared to be the same as the Overall Creativity, Fluency, and Flexibility. 
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Figure 37. Average Creativity Scores of Three Phases on Originality Outcome. Provided by 
Author, 2020. 
Elaboration outcome 
In the Elaboration outcome, a total of twenty-one, twenty-two, and twenty-one students 
participated in Phases 1, 2, and 3, respectively. Average scores were calculated based on the 
number of students in each phase. Average scores of Elaboration were 5.89 in Phase 1, 5.30 in 
Phase 2, and 4.95 in Phase 3. Evaluation scores ranged from 4.67 - 6.67 in Phase 1, 2.67 - 6.67 in 
Phase 2, and 4 - 6 in Phase 3. Plotted scores are shown in Figure 38. Missing information is also 
showed in the graph. Trendlines demonstrated similarity in Phase 1 and 3 yet had an opposite trend 
in average scores from Phase 2. However, Overall Creativity scores showed the lowest number in 
Phase 3. These trendlines appear to be the same as the Overall Creativity, Fluency, Flexibility, and 
Originality. 
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Figure 38. Average Creativity Scores of Three Phases on Elaboration Outcome. Provided by 
Author, 2020. 
The trend of average scores on Overall Creativity and the four creativity outcomes on 
CIDA standards — Fluency, Flexibility, Originality and Elaboration — presented in a similar way. 
Phase 3 showed the lowest creativity scores on every outcome. 
Inter-rater Reliability (IRR) 
Intraclass Correlation Coefficient (ICC) was calculated for Inter-rater Reliability (IRR) to 
show the level of agreement among the three evaluators77 (Table 12). The SPSS statistics software 
was used for calculation. In the table, the average value measures of ICC were presented in both 
Consistency and Absolute Agreement to show differences between group agreement and 
individual agreement, respectively. 
 
 
77  Joori Suh and Ji Young Cho, “Analyzing Individual Differences in Creative Performance,” 15. 
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Table 12. Average Measure of Intraclass Correlation Coefficient (ICC) Using Two-way Fixed 
Effect Model. Provided by Author, 2020. 
 Consistency Absolute Agreement 
Phase 1: Distorted Inspirational Images     
1. Overall Creativity 0.647 0.275 
2. Fluency 0.608 0.159 
3. Flexibility 0.639 0.200 
4. Originality 0.706 0.361 
5. Elaboration 0.482 0.219 
Phase 2: Elements and Principles of Design Creative Matrix 
1. Overall Creativity 0.830 0.488 
2. Fluency 0.848 0.472 
3. Flexibility 0.879 0.512 
4. Originality 0.868 0.533 
5. Elaboration 0.787 0.480 
Phase 3: Conceptual Design Proposal     
1. Overall Creativity 0.302 0.111 
2. Fluency 0.266 0.118 
3. Flexibility 0.252 0.078 
4. Originality 0.350 0.131 
5. Elaboration 0.148 0.072 
Average 0.697 0.359 
The overall value of Consistency of Overall Creativity, Fluency, Flexibility, Originality, 
and Elaboration in Phase 1, Phase 2, Phase 3 and Average value were higher than Absolute 
Agreement. The ICC values of Consistency and Absolute Agreement of the five dimensions were 
close to each other, but different among the three phases. 
In Phase 1, ICC value of Consistency of Overall Creativity, Fluency, Flexibility, 
Originality, and Elaboration were 0.647, 0.608, 0.639, 0.706, and 0.482, respectively. The ICC 
value of Consistency of Overall Creativity, Fluency, Flexibility, Originality, and Elaboration of 
Phase 2 were 0.83, 0.848, 0.879, 0.868, and 0.787, respectively. Phase 3, ICC value of Consistency 
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of Overall Creativity, Fluency, Flexibility, Originality, and Elaboration were 0.302, 0.266, 0.252, 
0.35, and 0.148, respectively. An average Inter-rater Reliability (IRR) for Consistency was 0.697. 
For Absolute Agreement, Phase 1, ICC value of Overall Creativity, Fluency, Flexibility, 
Originality, and Elaboration were 0.275, 0.159, 0.2, 0.361, and 0.219, respectively. The ICC value 
of Absolute Agreement of Overall Creativity, Fluency, Flexibility, Originality, and Elaboration of 
Phase 2 were 0.488, 0.472, 0.512, 0.533, and 0.48, respectively. Phase 3, ICC value of Absolute 
Agreement of Overall Creativity, Fluency, Flexibility, Originality, and Elaboration were 0.111, 
0.118, 0.078, 0.131, and 0.072, respectively. An average Inter-rater Reliability (IRR) for Absolute 
Agreement was 0.359. 
According to Suh and Cho (2019), ICC value in the research was interpreted based on 
Cicchetti (1994). The interpretation criteria were “ICC below 0.40 = poor, 0.40 – 0.59 = fair, 0.6 
- 0.74 = good, and 0.75 – 1 = excellent.”78 The level of group agreement (Consistency) of all 
dimensions in every phase were varied from poor to excellent. The level of group agreement 
(Consistency) in Phase 1 rated from fair to good. The group agreement level of Overall Creativity, 
Fluency, Flexibility, and Originality were good, while the group agreement level of Elaboration 
was fair. In Phase 2, the level of group agreement (Consistency) of Overall Creativity, Fluency, 
Flexibility, Originality, and Elaboration were excellent. Phase 3, the level of group agreement 
(Consistency) of Overall Creativity, Fluency, Flexibility, Originality, and Elaboration were poor. 
The average group agreement level (Consistency) of all five dimensions in three phases was good. 
In addition, the level of individual agreement (Absolute Agreement) of all dimensions in each 
phase tended to be similar, rating from poor to fair. The level of individual agreement (Absolute 
Agreement) of Overall Creativity, Fluency, Flexibility, Originality, and Elaboration in Phase 1 
 
78  Joori Suh and Ji Young Cho, “Analyzing Individual Differences in Creative Performance,” 16. 
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were poor. In Phase 2, the level of individual agreement (Absolute Agreement) of Overall 
Creativity, Fluency, Flexibility, Originality and Elaboration were fair. Phase 3, the level of group 
agreement (Absolute Agreement) of Overall Creativity, Fluency, Flexibility, Originality and 
Elaboration were poor. And the average individual agreement level (Absolute Agreement) of all 
five dimensions in three phases was poor. 
To summarize, evaluators, as a group, rated student deliverables in Phase 1 and 2 in similar 
directions, but they were rated the work differently in Phase 3. Overall, this group evaluators tend 
to rate student deliverables in a similar way. As individual, each evaluator rated student 
deliverables differently on every dimension in all three phases. 
Overall Evaluation on Usefulness of Activity 
This section is the last part of the results and discussion. A total of twenty students and 
three evaluators participated in the online surveys. The questionnaire used a seven-point likert 
scale from 1 (Strongly Disagree) to 7 (Strongly Agree). Questions were developed to evaluate the 
usefulness of the activity for the interior design ideation process. Completed surveys presented in 
two parts for both students and faculty evaluators. 
Activity Assessment from Students 
Twenty students completed the questionnaire on the activity assessment. Section 1 of the 
questionnaire addressed the activity assessment and Section 2 provided general information. The 
assessment result is explained in the following sections. 
Section 1: Activity assessment 
Student evaluation scores were collected from Section 1: Activity Assessment. Each 
question was rated based on seven-point likert scale from 1 (Strongly Disagree) to 7 (Strongly 
Agree). The summary of rated data is provided in Figure 39. Seven questions were asked in the 
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evaluation. The overall assessment result leaned toward the ‘agree’ side as the scores ranged from 
4 (Neither Agree or Disagree) to 7 (Strongly Agree). The most rated scores were 6 (Agree). 
Question one assessed whether the overall activity helped develop creativity in interior 
design ideation. Five students rated 7 (Strongly Agree), six students rated 6 (Agree), seven students 
rated 5 (Somewhat Agree), one student rated 4 (Neither Agree or Disagree), and one student rated 
1 (Strongly Disagree). 
Question two assessed how well two-dimensional sketches from the creative design matrix 
helped students explore inspirational images efficiently. Three students rated 7 (Strongly Agree), 
six students rated 6 (Agree), four students rated 5 (Somewhat Agree), four students rated 4 (Neither 
Agree or Disagree), two students rated 3 (Somewhat Disagree) and one student rated 2 (Disagree) 
Question three assessed how well distorted photos inspired a student’s proposed conceptual 
design. Six students rated 7 (Strongly Agree), ten students rated 6 (Agree), and four students rated 
5 (Somewhat Agree). 
Question four assessed how well the overall exercise helped organize a student’s creative 
thoughts. Five students rated 7 (Strongly Agree), six students rated 6 (Agree), six students rated 5 
(Somewhat Agree), one student rated 4 (Neither Agree or Disagree), one student rated 3 
(Somewhat Disagree), and one student rated 2 (Disagree). 
Question five assessed whether students thought this activity was useful for interior design 
ideation. Six students rated 7 (Strongly Agree), five students rated 6 (Agree), three students rated 
5 (Somewhat Agree), four students rated 4 (Neither Agree or Disagree), one student rated 3 
(Somewhat Disagree), and one student rated 2 (Disagree). 
Question six assessed whether a student would use this method for design ideation in their 
future project(s). Five students rated 7 (Strongly Agree), five students rated 6 (Agree), two students 
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rated 5 (Somewhat Agree), six students rated 4 (Neither Agree or Disagree), one student rated 2 
(Disagree), and one student rated 1 (Strongly Disagree). 
The average scores on questions one to six were 5.60, 5.05, 6.10, 5.50, 5.40, and 5.10, 
respectively. 
 
Figure 39. Activity Assessment from Students (Head Count). Provided by Author, 2020. 
Finally, question seven assessed whether students had any suggestions for improvement in 
this activity. Seventeen students had no suggestion for activity improvement, while three students 
suggested for activity improvement based on their personal experiences. Only one suggestion 
seemed useful for activity improvement. The student suggested that building study models did not 
really assisted trigger her design idea and phase 2 and 3 could be swapped. Further information 
can be found in Appendix N Activity Assessment from Students. 
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Section 2: General information 
This section was provided background information from students about their experience 
using tools or exercises for design ideation. Twenty students participated in the questionnaire. The 
primary gender of participants was female. Sixteen female students and four males responded. 
Also, nineteen, and the majority of student respondents, were undergraduates and one was a 
graduate student. Fourteen students did not have any prior experience using tools or exercises for 
design ideation, while six students had used tools or exercises for ideation, including paper study 
models, hand sketching, parti diagrams, and concept boards. 
Activity Assessment from Evaluators 
The questionnaire on activity assessment was completed by three evaluators. The 
questionnaire had two sections: Section 1 Activity Assessment and Section 2 General Information. 
The assessment result is found in the following sections. 
Section 1: Activity assessment 
Evaluation scores were collected from Section 1: Activity Assessment. Each question was 
rated based on seven-point likert scale, ranging from 1 (Strongly Disagree) to 7 (Strongly Agree). 
The summary of rated data is provided in Figure 40. Severn questions were asked for the 
evaluation. The overall assessment result was ‘strongly agree’ on the usefulness of the activity. 
The range of rated scores was 3 (Somewhat Disagree) to 7 (Strongly Agree). Most rated scores 
were 7 (Strongly Agree). 
Question one assessed how well the overall activity helped students develop creativity in 
interior design ideation. Two evaluators rated 7 (Strongly Agree), and one evaluator rated 4 
(Neither Agree or Disagree). 
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Question two assessed how well the two-dimensional sketches from the creative design 
matrix helped students efficiently explore inspirational images. Two evaluators rated 7 (Strongly 
Agree) and one evaluator rated 4 (Neither Agree or Disagree. 
Question three assessed how well distorted photos inspired students proposed conceptual 
designs. Two evaluators rated 7 (Strongly Agree), and one evaluator rated 3 (Somewhat Disagree). 
Question four assessed how well the overall exercise helped organize the students’ creative 
thoughts. Two evaluators rated 7 (Strongly Agree), and one evaluator rated 4 (Neither Agree or 
Disagree). 
Question five assessed whether faculty member’s thought that this activity is useful for 
interior design ideation. Two evaluators rated 7 (Strongly Agree), and one evaluator rated 3 
(Somewhat Disagree). 
Question six assessed whether faculty members would recommend this method for design 
ideation to students. Two evaluators rated 7 (Strongly Agree), and one evaluator rated 3 
(Somewhat Disagree). 
The average scores on questions one through six were 6, 6, 5.67, 6, 5.67, and 5.67, 
respectively. 
Finally, question seven asked whether faculty had any suggestions for improvement of the 
activity. Two evaluators suggested ideas for activity improvement and one evaluator had no 
suggestions for improvement. One professor suggested improvement in Phase 1 in the connectivity 
between steps in the activity’s process related to specific distortion methods.  The professor also 
suggested that fixed words on elements and principles of design could limit the potential of creative 
expression of students. Another professor suggested ways to improve the three-dimensional forms 
that evolved from the elements and principles of design matrix. 
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Figure 40. Activity Assessment from Evaluators (Head Count). Provided by Author, 2020. 
Section 2: General information 
This section was asked about background information of evaluators and experience on 
teaching art and design. The collected data found that three evaluators participated in the 
questionnaire. There were two male professors and one female professor. Two of them were from 
the Department of Interior Design and one was from the Department of Art and Visual Culture. 
Each had a different background and practice. Evaluators had background experience in the study 
and practices of interior design, art and photography, and design studies with eight years, three 
years, and two years of teaching experience in art and design. Two of the three professional faculty 
evaluators were from the field of interior design which may have led to higher assessments of the 
ideation process among the evaluators. Further information can be found in Appendix O Activity 
Assessment from Evaluators. 
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CHAPTER 5.    SUMMARY AND CONCLUSIONS 
Summary of Findings 
Entry-level interior design students often struggle on idea exploration during design 
ideation process. The research created a tool that helped students think more creatively. 
Inspirational images, design matrices, and study models were used for the activity to mimic a 
complete cycle of the interior design process for ideation. There were three phases for the activity: 
Phase 1 Distorted Inspirational Images, Phase 2 Elements and Principles of Design Creative 
Matrix, and Phase 3 Conceptual Design Proposal. Student deliverables, Creativity assessment 
scores, and Activity evaluation were the three major parts of the study analyzed. Each student 
deliverable was evaluated based on Researcher findings and Creativity assessment scores. The 
Creativity assessment scores, and Activity evaluations were analyzed based on simple statistics 
and Inter-rater Reliability (IRR). 
 For researcher’s analysis of student deliverables, in Phase 1 Distorted Inspirational Images 
shows that most of students followed the instructions and applied the distortion techniques 
proposed in the workshop. However, there were a few students who used other techniques that 
created both similar and different effects than expected. All distortion techniques were applied to 
provide inspirational images. Distortion, Fragmentation, Reversal, and Color Changing techniques 
were used by nineteen students, twenty-one students, nineteen students, and eight students, 
respectively. 
In Phase 2 Elements and Principles of Design Creative Matrix, students were encouraged 
to complete all twenty-five sketches in the matrix, while a minimum of six completed sketches 
were required. In this phase, all twenty-two student participants submitted the worksheet. Twenty 
participants filled in all twenty-five sketches, while one participant finished twenty sketches and 
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another finished ten sketches. From the review of student sketches, the researcher found that 
students were most directly inspired by Distortion technique with the average number of sketches 
at 5.40. The average number of sketches inspired by Reversal technique was a little higher than 
Fragmentation technique at 3.65 and 3.62, respectively. Moreover, the average total number of 
sketches that were directly inspired by all three distortion techniques were 12.24, which was about 
half of the total number of twenty-five sketches in the matrix. While the other half of the sketches 
(average of 11) in the matrix mixed of elements from each distortion technique and other ideas 
that might be triggered during sketching. In addition, students explored fewer possibilities of idea 
variation based on elements and principles of design. In most students, similar design elements 
were placed in different ways. This may indicate an insufficient understanding of potential of the 
principles and elements of design. 
In Phase 3 Conceptual Design Proposal, twenty-one students submitted work. Most 
students created models based on a straight foreword interpretation of their sketches completed on 
Sheet 2. Most students used blank white paper with no color rendition for their models. Only a few 
students added colors to the models. All student participants presented at least 1 model in the 
design that showed the link to their sketches in Phase 2. This demonstrated that the inspiration 
from the distorted images from Phase 1 and the sketches in Phase 2 transferred to Phase 3. For 
content analysis of the design concepts, “Frequency distribution of individual words” was used. 
The analysis was done through a free online word counter. All submitted design concepts were 
corrected for misspelled words and put together as a paragraph. They were then placed and 
submitted for analysis. The result was grouped in two categories: the first group was composed of 
types of words used for concepts and the second group related to elements and principles of design. 
Words that did not fit in these categories were eliminated. For the types of words used for the 
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concept, all words related to students’ proposed concepts were grouped by meaning. The ‘nature’ 
concept group of tangible words was the most mentioned among the concepts with twenty-three 
counts. When looking at individual words, the word ‘natural’ was the most mentioned at nine 
times. For elements and principles of design found in design concepts, words in each category 
were grouped as directly or indirectly stated. The result found that among the design elements and 
principles, ‘Line’ showed the largest number at thirty-five counts. And when looking at individual 
words, ‘Shape’ was the most mentioned element at fourteen counts and ‘Movement’ was the most 
mentioned principle at eleven counts. 
In the overall findings, in most participants, inspiration appeared to transfer throughout the 
activity from Phase 1 through Phase 2 and into Phase 3. However, number of ideas transferred to 
each phase varied individually. 
For creativity assessment scores, the evaluators assessed student deliverables by using a 
seven-point likert scale ranging from 1 (Strongly Disagree) to 7 (Strongly Agree). Overall, the 
evaluator assessment scores on students’ creativity varied somewhat but were positive. The 
average assessment scores were used for interpretation in the findings. And the scores were 
compared by phase and by learning outcomes. The Inter-rater Reliability (IRR) was calculated to 
measure the level of agreement among the raters as a group and individually. 
Regarding average creativity scores by phase, the overall average creativity scores in Phase 
1, Phase 2, and Phase 3 were close to each other. yet there were differences. The scores on all 
learning outcomes in Phase 1 were the highest, while the average scores in Phase 3 were the lowest. 
This suggests that the performance of student’s creativity declined as the students worked through 
the design process. Furthermore, the average creativity score ranges were 5.76 - 5.89 in Phase 1, 
5.26 - 5.45 in Phase 2, and 4.95 - 5.14 in Phase 3. The average creativity scores ranged between 5 
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(Somewhat Agree) to 6 (Agree), which indicates that the evaluators tend to agree that the students 
showed creativity on all three phases. 
In the average creativity scores by CIDA standards of creativity learning outcome, the trend 
of average scores on Overall Creativity and the four creativity outcomes on CIDA standards — 
Fluency, Flexibility, Originality and Elaboration — presented in a similar way. Even though, Phase 
3 showed the lowest creativity scores on every outcome. This suggests that students may need to 
train their three-dimensional thinking skill, as Ryan and Vaux (2014) indicated that there is a gap 
in two-dimensional to three-dimensional design thinking that “a challenge to novice designers as 
they are under-developed spatial thinking skills.” 
Inter-rater Reliability (IRR) was done by Intraclass Correlation Coefficient (ICC) 
calculation. The values of average measure of ICC were presented in both Consistency and 
Absolute Agreement to show differences between group agreement and individual agreement, 
respectively. To summarize, on one hand, the evaluators, as a group, rated student deliverables in 
Phase 1 and 2 in similar directions, but they were rated the work differently in Phase 3. Overall, 
the evaluators tend to rate student deliverables in a similar way. On the other hand, each evaluator, 
individually, rated student deliverables differently on dimensions in all three phases. 
Overall evaluation on usefulness of activity, this is the last part of the findings. A total of 
twenty students and three evaluators participated in the online surveys. The questionnaire used a 
seven-point likert scale from 1 (Strongly Disagree) to 7 (Strongly Agree). Questions were 
developed to evaluate the usefulness of the activity for the interior design ideation process. 
Completed surveys presented in two parts for both students and faculty evaluators. And each 
survey included two sections: Section 1 Activity Assessment and Section 2 General Information. 
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In activity assessment from Students, Section 1: Activity Assessment, the overall 
assessment result leaned toward the ‘agree’ side as the scores ranged from 4 (Neither Agree or 
Disagree) to 7 (Strongly Agree). The most rated scores were 6 (Agree). The average scores on 
questions one to six were 5.60, 5.05, 6.10, 5.50, 5.40, and 5.10, respectively. And, question seven 
assessed whether students had any suggestions for improvement in this activity. Seventeen 
students had no suggestions for activity improvement, while three students offered suggestions for 
activity improvement based on their personal experiences. Only one suggestion seemed useful for 
activity improvement. 
The student suggested that building study models did not really assisted trigger her design 
idea and Phase 2 and 3 could be swapped. Section 2: General Information provided background 
information from students about their experience using tools or exercises for design ideation. The 
primary gender of participants was female. Also, nineteen, and majority of student respondents, 
were undergraduates. Fourteen students did not have any prior experiences using tools or exercises 
for design ideation, while six students had used tools or exercises for ideation, including paper 
study models, hand sketching, parti diagrams, and concept boards. 
The activity assessment evaluator questionnaire was completed by 3 evaluators. The result 
of the overall activity assessment was ‘Strongly Agree (7)’ on the usefulness of the activity. Rated 
scores ranged from 3 (Somewhat Disagree) to 7 (Strongly Agree). Most rated scores were 7 
(Strongly Agree). The average scores on questions one to six were 6, 6, 5.67, 6, 5.67, and 5.67, 
respectively. Question seven asked whether faculty had any suggestions for improvement of the 
activity. Two evaluators suggested ideas for activity improvement and one evaluator had no 
suggestions for improvement. One professor suggested improvement in Phase 1 in the connectivity 
between steps in the activity’s process related to specific distortion methods. The professor also 
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suggested that fixed words on elements and principles of design could limit the potential of creative 
expression of students. Another professor suggested ways to improve the three-dimensional forms 
that evolved from the elements and principles of design matrix. Section 2: General Information 
asked about background information of evaluators and their experience in teaching art and design. 
The collected data found that three evaluators participated in the questionnaire. There were two 
male professors and one female professor. Two of them were from the Department of Interior 
Design and one was from the Department of Art and Visual Culture. Each had a different 
background and practice in the study and specialization of interior design, art and photography. 
Teaching experience varied from eight years to two and three years, in design and art. Two of the 
three professional faculty evaluators were from the field of interior design which may have led to 
higher assessments of the ideation process among the evaluators. 
Conclusion 
This research sought to develop a creative tool to assist entry-level interior design students 
in better understanding the design ideation process and to generate more innovative and diverse 
creative design concepts. It asked how distorted photography could be used by introductory 
interior design students to produce inspirational images that would facilitate creativity in interior 
design ideation in two-dimensional and three-dimensional forms and spaces. 
To answer the research questions, the investigator developed a research experiment to 
foster and test a new design ideation process in a sophomore-level studio. The experimental 
activity consisted of three phases: Phase 1 creation of distorted digital photographs to use as 
inspirational images to trigger creativity, Phase 2 development of two-dimensional sketches using 
distorted photographic images and elements and principles of design to form a creative matrix, and 
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Phase 3 creation of three-dimensional models and concept statements. Student participants and 
faculty evaluators assessed and rated creative outcomes of the experimental activity. 
In the research activity or experiment, several distortion techniques were suggested to the 
students to create inspirational images. Students could take their time to explore the potential of 
each distortion technique in order to create a unique image that helped facilitate creative idea 
generation in further steps. A variety of distortion techniques provided the opportunity for students 
to think in different ways as each technique suggested different design components. The activity 
allowed students to think in both two and three dimensionally. The design matrix helped students 
define design components and rearrange them in individual ways, first as two-dimensional forms 
and later as three-dimensional spaces. 
Results of the study showed that most student participants and evaluators agreed that the 
research activity and process engendered creativity and increased the number of potential concepts 
for entry-level interior design students in their interior design ideation process. The average 
creativity scores provided by the professional judges who evaluated all three phases show positive 
outcomes. The average scores of Phase 1 were the highest among the three phases, while the 
average scores of Phase 3 were the lowest among the three phases. This suggests that students may 
need to train their three-dimensional thinking skill, as Kathleen Ryan and Dana Vaux (2014) 
indicated that there is a gap in two-dimensional to three-dimensional design thinking that “a 
challenge to novice designers as they are under-developed spatial thinking skills.”79 
Regarding the usefulness of the process, most students agreed that this research activity 
was useful for interior design ideation. They also agreed that the overall activity helped them 
develop creativity in interior design ideation. The two-dimensional sketches from the creative 
 
79   Kathleen Ryan, and Dana Vaux, “From Shape To Form | Bridging the 2D to 3D Spatial Gap in Design Thinking,” Interior 
Design Educators Council (IDEC) 2014 Annual Conference, at New Orleans, LA, (2014): 486. 
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design matrix helped students explore inspirational images efficiently while distorted images 
inspired their proposed conceptual designs. Most students agreed that the distorted images inspired 
their conceptual designs. Students stated that the distorted images help them a lot in thinking about 
the design. They were excited and felt inspired most when doing the distortion workshop as the 
activity was newly introduced to the class. 
The activity in the research can be used as a guideline or a tool to facilitate entry-level 
student to creatively think in both two- and three-dimensional forms. Looking back at my own 
experience in a fundamental studio class, there were no creative tool suggested in the class. Rather 
a static, pre-assigned inspirational images from an art gallery, accompanied with an assignment to 
ideate through color analysis and a three-dimensional model with little guidance let to confusion 
and a paralysis of thought rather than creativity. This research activity was created to fill the gap 
within the design learning process in a foundational class in interior design. 
Recommendation for Further Study 
For future study, the research activity may be recreated other ways to provide a chance to 
create more meaningful and unique interior design learning experiences, which many benefit 
learners and their ideation process. Below are suggestions: 
1. The Cognitive Style Index (CSI) could be used to measure individual creativity, which 
may affect the efficiency of activity set up and assessment to fit students, particularly those who 
have different levels of creativity. 
2. More time for instruction and the activity could be allocated to allow students more time 
to be introduced to a wider range of photographic distortion techniques. This would facilitate a 
wider range of two-dimensional drawings and creative applications in three-dimensional models. 
Ideally the process would occur over a two- to three-day process and be part of an entry-level 
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studio’s primary classroom activities. This study was voluntary and conducted within a single day. 
This may have caused some students to lose interest, to not try as hard, or to be tired by the time 
Phase 3 was reached. Setting up more time for the activity would allow students to not explore 
more distortion options, but also engage to each phase of the ideation process to create more unique 
work through broader explorations. 
3. A brief demonstration of how to explore elements and principles of design may lead 
student participants to a better understanding of using the design matrix and be more creative and 
use as a guideline as students may struggle with the idea exploration. 
4. Instruction on the activity submission should be clearly specified. File format and file 
size should be clearly stated for consistency of file quality and equity in final evaluation decisions. 
This would eliminate pixelated files and provide full sets of project and arrangements for 
evaluators to review. 
5. With Consensual Assessment Technique (CAT), Baer and McKool (2009) mentioned 
that “the greater the number of judges who assess the products independently, the higher the overall 
inter-rater reliability correlations.” Therefore, a greater number of judges/evaluators may be asked 
for creativity assessment in order to increase reliability of creativity scores.80 
 
 
80  John Baer and Sharon S. McKool, “Chapter IV Assessing Creativity Using the Consensual Assessment Technique,” (2009): 
5. 
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APPENDIX A.     INTERIOR DESIGN PROCESS 
 
Figure 41. The Interior Design Process. Image by Rosemary Kilmer and W. Otie Kilmer, 2013.81 
 
 
 
 
 
 
 
81  Rosemary Kilmer and W.Otie Kilmer, “Chapter 6 Design as a Process” in Designing Interiors, (New Jersey: John Wiley & Sons, Inc, 2013), 180. 
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Figure 42. The Interior Design Process and Project Phases. Image by Maureen Mitton, 2012.82 
 
82  Maureen Mitton, “Chapter 2 The Design Process and Related Graphics” in Interior Design Visual Presentation, (New Jersey: John Wiley & Sons, Inc, 2012), 33-34. 
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APPENDIX B.    CREATIVITY IN INTERIOR DESIGN 
 
Figure 43. Ten Categories of Creativity Theory. Image by Kozbelt, Beghetto, and Runco, 2010.83 
 
83  Aaron Kozbelt, Ronald A. Beghetto, and Mark A. Runco, “Chapter 2 Theories of Creativity.” in The Cambridge Handbook of Creativity (New York: Cambridge University 
Press, 2010), 27-28. 
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Figure 43. Continued. 
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APPENDIX C.    IRB EXEMPTION LETTER 
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APPENDIX D.    ACTIVITY PLAN 
Workshop Activity Plan 
 
Tuesday February 25, 2020 
Time: 8:00 – 8:50 am Place: Room#1134 Sweeney Hall Total Time: 50 mins 
 1. Explain project activity and assign codes Time: 10 mins 
Phase 
1 
2. Create 3 distorted images using 4 different techniques: 
Distortion, Fragmentation, Reversal, and Color 
changing, and complete Sheet 1: Distorted Inspirational 
Images 
Time: 40 mins 
Break 10 minutes 
Time: 9:00 – 11:50 am Place: Room#0748 King Pavilion Total Time: 2 hours 50 mins 
Phase 
2 
3. Develop sketches in Sheet 2: Element and Principles of 
Design Creative Matrix based on distorted images from 
phase 1 - prefer to have sketches in all 25 rectangles in 
the matrix, but must complete minimum of 6 sketches is 
required 
Time: 1 hour 20 mins 
Phase 
3 
4. Develop three-dimensional study models and concepts – 
add colors, textures, and value by using sketch tools, 
then complete Sheet 3: Conceptual Design Proposal 
Time: 1 hour 20 mins 
 
5. If anyone willing to participate in the research, read and 
sign the Informed Consent Form, then, enter the 
assigned code, upload all 3 activity sheets and answer 
the activity questionnaire through an anonymous link 
posted on Canvas 
Time: 10 Mins 
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APPENDIX E.    DATA COLLECTION SHEETS 
 
Figure 44. Data Collection Sheet 1 Distorted Inspirational Images. Image by Author, 2020. 
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Figure 45. Data Collection Sheet 2 Elements and Principles of Design Creative Matrix. Image by Author, 2020. 
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Figure 46. Data Collection Sheet 3 Conceptual Design Proposal. Image by Author, 2020. 
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APPENDIX F.    INSTRUCTION ON PHOTOSHOP WORKSHOP 
Instruction on Distortion Techniques 
 
This document is created for a photoshop workshop as a part of data collection under the thesis titled “The Use of 
Photographic Distortion as a Tool to Develop Creativity in Entry-Level Interior Design Students” being completed 
within the college of Design at Iowa State University in Spring 2020 semester. 
If there are any questions about this document, please feel free to contact Sasiwong Akkisopa at 
akkisopa@iastate.edu  
 
 
 
Selecting image 
Before starting this photoshop tutorial, please select and download a high-quality image from any 
free sources (including yourself) or select from some websites listed below: 
1.) https://unsplash.com 
2.) https://www.pexels.com 
3.) https://pixabay.com 
Also, make a note on the name of the photographer and the source of your selected image in order 
to give them credits at a later stage. 
Selecting criteria: 
1. The image may be chosen base on personal preference in any categories, but no people appears 
in the selected image. 
Contents 
Selecting image ......................................................................................................................... 1 
Selecting criteria ..............................................................................................................  1 
How to check image resolution ...................................................................................... 2 
Photoshop instruction ............................................................................................................ 2 
General Note ................................................................................................................................ 2 
Technique 1: Distortion ................................................................................................... 3 
Wave ....................................................................................................................... 3 
Technique 2: Fragmentation ........................................................................................... 5 
Tiles ........................................................................................................................ 5 
Technique 3: reversal ....................................................................................................... 6 
Flipping ................................................................................................................... 6 
How to change color .................................................................................................................. 8 
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2. Suggested resolution of the downloaded image is at least 1024 x 768 pixels84 or larger. 
How to check image resolution in Photoshop: 
1. Open a selected image in photoshop by drag and drop the file in Photoshop or go to File > Open 
(Ctrl/⌘+O) > select image from source > open 
   
2. Check the image resolution by go to Image > Image Size (Alt/Option+Ctrl/⌘+I) to open the 
‘Image Size’ dialog box 
3. In the dialog box, look at Width and Height in ‘Pixel Dimensions: xx.xM’ section at the top left 
column of the box for image dimension 
   
Photoshop instruction 
General note: 
1. This exercise will work on multiple layers in 1 photoshop file and save as 3 jpeg files for each 
distortion technique: 
a. At the beginning, you will open your initial image and save as photoshop file. 
 
84  Vanderbilt University, “What Resolution Should Your Images Be?,” accessed December 18, 2019, https://cft.vanderbilt.edu/ 
wp-content/uploads/sites/59/ Image_resolutions.pdf. 
Image Size 
Save As 
Select image 
Open 
Pixel Dimension 
with Width & 
Height 
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b. After finished editing images, you may save each final image as jpeg file under the name 
Inspiration (distortion).jpg, Inspiration (fragmentation).jpg, and Inspiration 
(reversal).jpg, respectively. 
c. To save as photoshop file and jpeg file: 
i. Open an image in photoshop: on menu bar File > Open (Ctrl/⌘+O) > select image > 
Open 
ii. Save the image as photoshop file or jpeg file: on menu bar File > Save As 
(Shift+Ctrl/⌘+S) > File name:  Inspiration (xxxxxx) > Format: Photoshop 
(*.PSD;*.PDD) or JPEG (*.JPG;*.JPEG;*.JPE) > Save 
    
2. As working on multiple layer, the file size might get too large, so, flatten image before save 
may help reduce file size. However, you can ‘undo (Ctrl/⌘+Z)’ after save to call back all the 
layers and continue working on the next technique 
To flatten image, go to Layers panel > select all layers by click on first layer, then hold the 
Shift key and click on the last layer > right click > select Flatten image 
    
 
 
Save As 
Enter file name here 
Save 
Jpeg Format 
Photoshop Format 
Layer panel 
Flatten image 
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Technique 1: Distortion 
Distortion: “involves stretching, lengthening, shortening, squeezing, melting and twisting an 
object from its original appearance to a new, strange, surreal appearance.”85 
Wave 
1. Duplicate layer by using one of the following methods: 
a. go to Layers panel > select Background layer > right click > select Duplicate Layer 
b. go to Layers panel > select Background layer > drag the layer to  (Create New Layer) icon 
to copy layer, then release 
           
2. Group layer into a folder by using one of the following methods and rename the folder by 
double click on the name of the folder and type ‘Distortion’: 
a. select copied layer at Layers panel > go to menu bar Layer > select Group Layers 
(Ctrl/⌘+G) 
b. go to Layers panel > select Background layer > drag the layer to 0 (Create a New Layer) 
icon to copy layer, then release 
 
 
 
 
85  YCIS Qingdao Visual Art, “Distortion Techniques,” accessed December 18, 2019, https://ycisqdvisualart.wordpress.com/ 
distortion-techniques/. 
Duplicate 
Layer 
(method a.) 
Copied 
Layer 
Duplicate 
Layer 
(method b.) 
Create 
New Layer 
Group 
Layers 
(method a.) 
Grouped 
Layer 
Group 
Layers 
(method b.) 
Create a New Group 
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3. Select the copied layer, go to menu bar Filter > Distort > Wave 
4. In ‘Wave’ dialog box, adjust different options until satisfy with the result, then click OK to 
finish 
   
5. Step 3 and 4 may be repeated for more distortion result 
Technique 2: Fragmentation 
Fragmentation: “involves cutting or smashing pieces of an image and/or creating an effect that 
appears to segment the artwork into smaller pieces.  Cubism is an effect of fragmenting as is the 
appearance of broken glass.”86 
Tiles 
1. Duplicate layer by using one of the following methods: 
a. go to Layers panel > select Background layer > right click > select Duplicate Layer 
b. go to Layers panel > select Background layer > drag the layer to  (Create New Layer) icon 
to copy layer 
           
2. Group layer into a folder by using one of the following methods and rename the folder by 
double click on the name of the folder and type ‘Fragmentation’: 
a. select copied layer at Layers panel > go to menu bar Layer > select Group Layers 
(Ctrl/⌘+G) 
 
86  YCIS Qingdao Visual Art, “Distortion Techniques,” accessed December 18, 2019, https://ycisqdvisualart.wordpress.com/ 
distortion-techniques/. 
Filter 
Distort 
Wave 
Duplicate 
Layer 
(method a.) 
Copied 
Layer 
Duplicate 
Layer 
(method b.) 
Create 
New Layer 
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b. go to Layers panel > select Background layer > drag the layer to 0 (Create a New Layer) 
icon to copy layer, then release 
 
 
 
3. Select the copied layer, go to menu bar Filter > Stylize > Tiles 
4. In ‘Tiles’ dialog box, adjust different options until satisfy with the result, then click OK to finish 
   
5. Step 3 and 4 may be repeated for more distortion result 
Technique 3: Reversal 
Reversal: “involves flipping images or objects around to change the way that they are viewed or 
perceived.”87 
Flipping 
1. Duplicate layer by using one of the following methods: 
a. go to Layers panel > select Background layer > right click > select Duplicate Layer 
 
87  YCIS Qingdao Visual Art, “Distortion Techniques,” accessed December 18, 2019, https://ycisqdvisualart.wordpress.com/ 
distortion-techniques/. 
Filter 
Stylize 
Tiles 
Group 
Layers 
(method a.) 
Grouped Layer 
Group Layers 
(method b.) 
Create a New Group 
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b. go to Layers panel > select Background layer > drag the layer to  (Create New Layer) icon 
to copy layer 
           
2. Group layer into a folder by using one of the following methods and rename the folder by 
double click on the name of the folder and type ‘Reversal’: 
a. select copied layer at Layers panel > go to menu bar Layer > select Group Layers 
(Ctrl/⌘+G) 
b. go to Layers panel > select Background layer > drag the layer to 0 (Create a New Layer) 
icon to copy layer, then release 
 
 
 
3. Duplicate layer another layer (see step 1), then select the recent copied layer, go to menu bar 
Edit > Transform > Flip Horizontal / Vertical 
4. Adjust percentage of Opacity and/or Fill in Layer panel to make a see-through layer, at this 
point, you will start to see crossing lines/shapes that will form a pattern of your new image. 
Duplicate 
Layer 
(method a.) 
Copied 
Layer 
Duplicate 
Layer 
(method b.) 
Create 
New Layer 
Group 
Layers 
(method a.) 
Grouped Layer 
Group Layers 
(method b.) 
Create a New Group 
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5. Copy another layer (step 1) and repeat flipping in other directions and adjusting Opacity and/or 
Fill (step 3 and 4) 
6. Repeat step 5 until satisfy 
How to change color 
There are several options on color changing provided as followed. For non-destructive photo 
editing, Adjustment panel will be mainly used instead of menu bar. 
1. In Layers panel, select the group of distortion 
technique that want to work on and discard the 
other groups and Background layer. To make 
any layers/groups invisible, remove the  
icon in front of the layers/groups. 
 
  
2. In the group folder, select the top layer and go to Adjustments panel > select one of the 
Adjustments options: Vibrance, Hue/Saturation, Color Balance, Channel Mixer, Selective 
Color, Black and White, and Invert 
  
3. Make changes until satisfy with the result 
4. In the same group folder, other Adjustments options and step 3 may be applied and/or repeated 
until satisfy 
Color Balance 
Hue/Saturation 
Black & White 
Invert 
Vibrance 
Channel Mixer 
Selective Color 
Opacity  
& Fill 
Flip Horizontal 
/ Vertical 
Edit 
Transform 
Indicates layer visibility 
Indicates layer invisibility 
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5. Repeat step 1 to 4 in other groups 
6. Experimenting with several filters can lead to unsatisfying patterns/colors on layers, if there is 
an unwanted layer, you can delete by using one the following methods: 
a. right click on the layer you want to delete > select Delete Layer 
b. drag the layer you want to delete to  (Delete Layer) icon to delete 
    
 
 
Delete Layer 
(method a.) 
Delete Layer 
(method b.) 
Delete Layer 
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APPENDIX G.    QUALTRICS ONLINE SURVEY FOR STUDENT 
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APPENDIX H.    CREATIVITY ASSESSMENT FORM FOR EVALUATOR 
Student Code: ______ 
Evaluator Creativity Assessment 
 
This assessment of data collection is a part of the thesis titled “The Use of Photographic Distortion as a Tool to 
Develop Creativity in Entry-Level Interior Design Students” being completed within the College of Design at Iowa 
State University in Spring 2020 semester. The evaluation form is created base on the 4 dimensions of CIDA 
(Council of Interior Design Accreditation) Professional Standards of Learning Outcome on Creativity,88 which are 
1.) Fluency, 2.) Flexibility, 3.) Originality, and 4.) Elaboration 
If there are any questions about this assessment, please feel free to contact Sasiwong Akkisopa at 
akkisopa@iastate.edu. 
Thank you very much for your participation and assistance 
Section 1: Creative Assessment; Please circle one of the numbers to rate on scale 1-7 from 
strongly disagree to strongly agree 
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Phase 1: Distorted Inspirational Images 
1. Overall Creativity (base on your own 
definition) 1 2 3 4 5 6 7 
2. Fluency - “relates to the number of ideas” 1 2 3 4 5 6 7 
3. Flexibility - “different approaches or 
perspectives of an idea” 1 2 3 4 5 6 7 
4. Originality - “often related to uniqueness” 1 2 3 4 5 6 7 
5. Elaboration - “the enrichment of detail or a 
layering of ideas within a form or project” 1 2 3 4 5 6 7 
Phase 2: Elements and Principles of Design Creative Matrix 
1. Overall Creativity (base on your own 
definition) 1 2 3 4 5 6 7 
2. Fluency - “relates to the number of ideas” 1 2 3 4 5 6 7 
3. Flexibility - “different approaches or 
perspectives of an idea” 1 2 3 4 5 6 7 
4. Originality - “often related to uniqueness” 1 2 3 4 5 6 7 
5. Elaboration - “the enrichment of detail or a 
layering of ideas within a form or project” 1 2 3 4 5 6 7 
 
 
88  Katherine A. Srb, and Joy Dohr, “Standards Essays 2018.” CIDA Professional Standards, published January 1, 2016, 
https://static1.squarespace.com/static/5c9ae7530490796e32442342/t/5db1d9b7ee89eb1efda986ee/1571936697246/Standards
-Essays2018.doc.pdf. 
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Student Code: ______ 
Section 1: Creative Assessment (continued); Please circle one of the numbers to rate on 
scale 1-7 from strongly disagree to strongly agree 
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Phase 3: Conceptual Design Proposal 
1. Overall Creativity (base on your own 
definition) 1 2 3 4 5 6 7 
2. Fluency - “relates to the number of ideas” 1 2 3 4 5 6 7 
3. Flexibility - “different approaches or 
perspectives of an idea” 1 2 3 4 5 6 7 
4. Originality - “often related to uniqueness” 1 2 3 4 5 6 7 
5. Elaboration - “the enrichment of detail or a 
layering of ideas within a form or project” 1 2 3 4 5 6 7 
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APPENDIX I.    QUALTRICS ONLINE SURVEY FOR EVALUATOR 
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APPENDIX J.    INSTRUCTION AND CHECKLIST 
Checklist for Students 
 
Each student is asked to bring the following items to class:  
1. Laptop computer with available Photoshop program 
2. An inspirational image 
The selected image should meet all of the following criteria: 
i. has high-quality with suggested resolution at least 1024 x 768 pixels89 or larger in order 
to maintain detail quality after distorted 
ii. you, personally, feel inspired when see it, but content of the image must contain no people 
iii. you can get the image from any free sources (including yourself) or select from some 
websites listed below: 
1.) https://unsplash.com 
2.) https://www.pexels.com 
3.) https://pixabay.com 
iv. Make a note of the name of photographer and source of the image in order to give credits 
to them at a later stage 
3. Sketch tools: pencil / pen / permanent pen, markers / colored pencils 
4. Cutting tools: scissors / cutters and cutting mat 
5. Digital camera (camera on a smart phone is counted) 
 
 
 
 
 
 
 
 
 
 
 
89  Vanderbilt University, “What Resolution Should Your Images Be?,” accessed December 18, 2019, https://cft.vanderbilt.edu/ 
wp-content/uploads/sites/59/ Image_resolutions.pdf. 
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Instruction for Participated Evaluators 
 
This document is created to provide detail information for participated evaluators on research activity as a part of 
data collection under the thesis titled “The Use of Photographic Distortion as a Tool to Develop Creativity in Entry-
Level Interior Design Students” being completed within the college of Design at Iowa State University in Spring 
2020 semester. 
If there are any questions about this document, please feel free to contact Sasiwong Akkisopa at 
akkisopa@iastate.edu 
 
 
 
Evaluators will evaluate each student’s work, which contain 3 sheets from 3 phases as followed: 
Phase 1: Distorted Inspirational Images 
In this phase, students selected their own initial inspirational images from free sources and created 
3 distorted images by using Photoshop program and placed on Sheet 1: Distorted Inspirational 
Images. 
Phase 2: Elements and Principles of Design Creative Matrix 
Student used all 3 distorted images from phase 1 to explore elements and principles of design and 
sketched on Sheet 2: Elements and Principles of Design Creative Matrix by using the sketch 
tools of their choice, such as pencil / pen / permanent pen, markers / colored pencils. 
All 25 sketches on the matrix were encouraged, however, minimum of 6 sketches were required. 
Phase 3: Conceptual Design Proposal 
Students explored ideas from the matrix created in phase 2 and proposed 3 conceptual design along 
with 3 models that represent each design. After finished building the models, students were asked 
to take pictures of each model from 4 different view (3D view, top view, front view, and side view) 
and completed Sheet 3: Conceptual Design Proposal. 
Procedure: 
1. The evaluator will receive an evaluation package, which contains: 
a. An assigned code 
b. 1 Instruction for Evaluator 
c. 22 sheets of Evaluator Creative Assessment Form 
d. A CyBox invitation to a shared folder, which contains: 
i. 1 file of all participated student’s work 
ii. 1 file of a copied of an anonymous link to an Informed Consent Form and an Evaluator 
Activity Questionnaire 
Note: The evaluator may not download, copy, and/or keep any information from the shared folder 
on CyBox and the given package in order to maintain confidentiality of research data 
Contents 
Introduction ..................................................................................................................................  1 
Procedure ...................................................................................................................................... 1 
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2. The evaluator may accept an invitation to a shared folder on CyBox and start the evaluation by 
open the file of students’ work and evaluate the work by using 1 Evaluator Creative 
Assessment sheet per 1 student’s work, which included sheet 1, sheet 2, and sheet 3 from each 
phase of activities (showed in the diagram below). Please write down the code of each student 
on the top right corner of each assessment sheet. 
 
Sheet 1: Distorted 
Inspirational sheet from phase 
1 
 
Sheet 2: Elements and 
Principles of Design Creative 
Matrix from phase 2 
 
Sheet 3: Conceptual Design 
Proposal from phase 3 
A student’s work 
â 
  
A Creativity Assessment form 
3. Continue to evaluate students’ work until finished 
4. After finished, follow an anonymous link provided on CyBox to: 
a. Read and sign the Informed Consent Form 
b. Enter the assigned code 
c. Complete the activity questionnaire on usefulness of the activity on design ideation 
5. Each evaluator will have about 2 weeks to complete the evaluation and questionnaire, then 
return the finished package to the researcher. 
 
 
Thank you very much for your participation and assistance 
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Instruction and Checklist for Researcher 
 
This document is created to provide detail information for the researcher on research activity as a part of data 
collection under the thesis titled “The Use of Photographic Distortion as a Tool to Develop Creativity in Entry-Level 
Interior Design Students” being completed within the college of Design at Iowa State University in Spring 2020 
semester. 
If there are any questions about this document, please feel free to contact Sasiwong Akkisopa at 
akkisopa@iastate.edu 
 
 
The activity is divided into 3 parts: students, researcher, and evaluators 
Part 1: Students 
Before class, the researcher may ask students to bring the following materials: 
1. Laptop computer with Photoshop program 
2. An inspirational image (details provided in student’s instruction and the instruction on 
distortion) 
3. Sketch tools: pencil / pen / permanent pen, markers / colored pencils 
4. Cutting tools: scissors / cutters and cutting mat 
Digital camera (camera on smart phone is fine) 
 
 
Contents 
Part 1: Students ............................................................................................................................  1 
Before class ........................................................................................................................  1 
In lecture class ....................................................................................................................  2 
Research introduction ............................................................................................. 2 
Phase 1: Distorted Inspirational Images ................................................................. 2 
In studio .............................................................................................................................. 2 
Phase 2: Elements and Principles of Design Creative Matrix ................................ 2 
Phase 3: Conceptual Design Proposal .................................................................... 3 
Informed Consent Form, activity submission and questionnaire ........................... 3 
Part 2: Evaluators …..................................................................................................................... 3 
Package preparation ......................................................................................................................... 3 
Procedure ............................................................................................................................ 3 
Data gathering and analysis …..................................................................................................... 4 
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Before starting the activity, the researcher may prepare the following materials for students: 
Posted on Canvas  1. An Instruction for Participated Students 
2. An Instruction on Distortion Techniques 
3. 3 editable files of data sheet 1-3 (1 sheet on 1 editable file) 
4. An anonymous link for activity submission and questionnaire 
Part 1: Students (continued) 
Before starting the activity, the researcher may prepare the following materials for students 
(continued): 
Provide before and 
during Photoshop 
Workshop 
1. Assigned codes 
2. 60 copies of Sheet 2: Elements and Principles of Design Creative 
Matrix in 11”x17” 
  
Provide in studio 1. White paper 
2. Glue 
Procedure: 
In lecture class 
Research introduction [10 minutes] 
1. Place on the table / distribute the following document to students before the activity starts. 
a. Assigned codes 
b. Sheet 2: Elements and Principles of Design Creative Matrix (11”x17”) 
2. Explain project activity based on the details presented in the Informed Consent Form 
3. Ask if any students are willing to participate in the research activity. If anyone is willing to 
do so, ask them to: 
a. Remember and apply the assigned code on all 3 activity sheets and online survey 
b. Go to an anonymous link posted on Canvas to take an online survey 
i. Read and sign the Informed Consent Form 
ii. Enter the assigned code 
iii. Upload the pdf files of the activity sheets 
iv. Complete the questionnaire 
 
Phase 1: Distorted Inspirational Images [40 minutes] 
4. Start the activity by letting students open their initial images in photoshop and apply 4 
distortion techniques to the images. The 4 distortion techniques are Distortion, Fragmentation, 
Reversal, and Color changing (see the “Instruction on Distortion Techniques” for details) 
5. After finished the distortion, ask students to place an initial image and 3 distorted images on 
Sheet 1: Distorted Inspirational Images (11”x17”) along with their assigned code, then save 
as a pdf file 
------------------------------------------------ Break [10 mins] ------------------------------------------------ 
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In studio 
Phase 2: Elements and Principles of Design Creative Matrix [1 hour 20 mins] 
6. Use all 3 distorted images created in phase 1 and Sheet 2: Elements and Principles of Design 
Creative Matrix (11”x17”) to develop two-dimensional sketches. 
7. Encourage students to fill in all 25 rectangles in the matrix, however, at least 6 sketches must 
be completed as a minimum requirement 
8. After done with the matrix, let students scan the physical sheets and save as a pdf file. Then, 
move on to the next phase 
 
Phase 3: Conceptual Design Proposal [1 hour 20 mins] 
9. Ask students use sketches from phase 2 to develop 3 three-dimensional study models by using 
white paper, glue, scissors/cutters and cutting mat 
10. Size of each model may not be smaller than 4”x4” in order to allow ideas to present clearly 
details and easier to build on and may not be larger than 12”x12” for structure stability and 
easier to handle 
11. Students may also use their own pen, pencil, permanent pen, markers and colored pencils to 
roughly add colors, textures, and values in order to achieve their conceptual design 
presentation. 
12. After finished building the models, ask students to take pictures of their models from 4 
different views (3D view, top view, front view, and side view) 
13. Then, ask students to place images of the models, develop brief concepts of each model in 
order to complete Sheet 3: Conceptual Design Proposal (11”x17”), add the assigned code, and 
save as a pdf file 
 
Informed Consent Form, activity submission and questionnaire [10 mins] 
14. After finished all activities, ask students to go to an anonymous link posted on Canvas to take 
an online survey 
15. In the survey, students will 
i. Read and sign the Informed Consent Form 
ii. Enter the assigned code 
iii. Upload the pdf files of activity sheet 1, 2, and 3 along with the assigned code on each 
sheet 
iv. Complete the questionnaire on usefulness of the activity on design ideation 
============================ end of Student part =========================== 
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Part 2: Evaluators 
After students complete all activities for the research, the researcher may prepare the following 
materials for each evaluator in a package, which will be called an evaluation package: 
1. An assigned code 
2. 1 Instruction for Evaluator 
3. 22 (number) of Evaluator Creative Assessment sheets 
4. A flash drive contains: 
a. 1 file of all participated student’s work 
b. 1 file of a copied of an anonymous link to an Informed Consent Form and Evaluator 
Activity Questionnaire 
Procedure: 
6. The researcher will explain project activity based on the details presented in the form to an 
Informed Consent form to class instructors/faculty members 
7. Ask if the instructors/faculty members are willing to participate in the research. If anyone is 
willing to do so: 
a. Give an evaluation package to the evaluator 
b. Ask them to follow the provided anonymous link to: 
i. Read and sign the Informed Consent Form 
ii. Enter the assigned code 
iii. Complete the activity questionnaire on usefulness of the activity on design ideation 
c. Use the Evaluator Creative Assessment sheets to evaluate students’ work 
8. Let the evaluator know that he/she will have about 2 weeks to finish the evaluation and 
questionnaire, then return the finished package to the researcher. 
=========================== end of Evaluator part ========================== 
Data gathering and analysis 
After students and evaluators completed the research activities, the researcher will: 
1. Download all students’ works from Qualtrics as 2 separate parts: 1.) Design work, and 2.) 
Questionnaire, then organize the information by code 
2. Follow up and collect evaluation packages from evaluators, then prepare data for analysis. The 
data may prepare as 2 separate parts: 1.) Design evaluation, and 2.) Questionnaire. 
3. Analyze the following data: 
a. Review students’ work: most use techniques, techniques that produced highest creativity 
b. Using qualitative description: analyze student’s concept 
i. Review how it was interpreted 
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ii. Creativity of students’ designs using distorted images and elements and principles of 
design 
c. What have noticed/found 
d. Type of concept 
e. Using criteria for creativity 
f. Evaluators’ point/score 
g. Score comparison on each phase of students work 
4. Additional findings 
==================== end of Data Gathering and Analysis part ==================== 
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APPENDIX K.    RAW CREATIVITY SCORES FROM EVALUATOR ASSESSMENT ON STUDENT DELIVERABLES 
Table 13. Raw Creativity Scores of Phase 1 Distorted Inspirational Images. Provided by Author, 2020. 
    S02 S04 S05 S06 S07 S08 S09 S14 S15 S17 S18 S19 S21 S22 
1.
 O
v
e
r
a
ll
 
C
r
e
a
ti
v
it
y
 E01 7 7 0 6 7 7 7 7 7 7 7 7 6 7 
E02 5 4 0 3 6 6 6 4 4 6 5 5 3 5 
E03 6 6 0 6 7 7 7 5 5 6 6 7 5 5 
Avg. 6 5.67 0 5 6.67 6.67 6.67 5.33 5.33 6.33 6 6.33 4.67 5.67 
2.
 F
lu
e
n
c
y
 E01 7 7 0 7 7 7 7 7 7 7 7 7 6 7 
E02 5 4 0 3 5 6 6 4 4 5 5 5 3 4 
E03 6 6 0 6 7 7 7 6 6 6 6 7 6 6 
Avg. 6 5.67 0 5.33 6.33 6.67 6.67 5.67 5.67 6 6 6.33 5 5.67 
3.
 F
le
x
ib
il
it
y
 E01 7 7 0 7 7 7 7 7 7 7 7 7 6 6 
E02 5 4 0 3 6 6 6 4 4 5 5 5 3 4 
E03 6 6 0 6 7 7 7 6 6 6 6 7 6 6 
Avg. 6 5.67 0 5.33 6.67 6.67 6.67 5.67 5.67 6 6 6.33 5 5.33 
4.
 
O
r
ig
in
a
li
ty
 E01 7 7 0 6 7 7 7 7 7 7 7 7 6 7 
E02 5 4 0 3 5 6 6 3 4 6 5 5 3 4 
E03 7 6 0 6 7 7 7 4 4 7 6 7 4 5 
Avg. 6.33 5.67 0 5 6.33 6.67 6.67 4.67 5 6.67 6 6.33 4.33 5.33 
5.
 
E
la
b
o
r
a
ti
o
n
 E01 7 7 0 7 7 7 7 7 7 7 7 7 7 7 
E02 6 5 0 3 6 6 6 3 5 6 5 5 3 5 
E03 6 6 0 6 7 7 7 5 4 6 6 7 4 5 
Avg. 6.33 6 0 5.33 6.67 6.67 6.67 5 5.33 6.33 6 6.33 4.67 5.67 
Note: Overall Creativity (base on your own definition), Fluency - “relates to the number of ideas”, Flexibility - “different approaches or perspectives of an idea”, Originality - 
“often related to uniqueness”, Elaboration - “the enrichment of detail or a layering of ideas within a form or project” 
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Table 13. Continued. 
  S24 S25 S26 S28 S33 S34 S56 S59 
Central Tendency Max Min 
Mean. Median Mode 
1.
 O
v
e
r
a
ll
 
C
r
e
a
ti
v
it
y
 E01 7 7 7 7 7 7 7 7 6.90 7 7 7 6 
E02 5 5 4 5 4 5 4 4 4.67 5 5 6 3 
E03 5 6 6 6 7 7 5 5 5.95 6 6 7 5 
Avg. 5.67 6 5.67 6 6 6.33 5.33 5.33 5.84         
2.
 F
lu
e
n
c
y
 E01 7 7 7 7 7 7 7 7 6.95 7 7 7 6 
E02 5 5 4 5 4 5 4 4 4.52 5 5 6 3 
E03 6 6 6 6 6 7 5 6 6.19 6 6 7 5 
Avg. 6 6 5.67 6 5.67 6.33 5.33 5.67 5.89         
3.
 F
le
x
ib
il
it
y
 E01 7 7 7 7 7 7 7 7 6.90 7 7 7 6 
E02 5 5 4 5 4 5 4 4 4.57 5 5 6 3 
E03 6 6 6 6 6 7 5 6 6.19 6 6 7 5 
Avg. 6 6 5.67 6 5.67 6.33 5.33 5.67 5.89         
4.
 
O
r
ig
in
a
li
ty
 E01 7 7 7 7 7 7 7 7 6.90 7 7 7 6 
E02 5 5 4 5 4 6 3 3 4.48 5 5 6 3 
E03 5 6 6 6 7 7 5 5 5.90 6 7 7 4 
Avg. 5.67 6 5.67 6 6 6.67 5 5 5.76         
5.
 
E
la
b
o
r
a
ti
o
n
 E01 7 7 7 7 7 7 7 7 7.00 7 7 7 7 
E02 5 6 4 5 4 5 4 4 4.81 5 5 6 3 
E03 5 6 6 6 7 7 5 5 5.86 6 6 7 4 
Avg. 5.67 6.33 5.67 6 6 6.33 5.33 5.33 5.89         
Note: Overall Creativity (base on your own definition), Fluency - “relates to the number of ideas”, Flexibility - “different approaches or perspectives of an idea”, Originality - 
“often related to uniqueness”, Elaboration - “the enrichment of detail or a layering of ideas within a form or project” 
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Table 14. Raw Creativity Scores of Phase 2 Elements and Principles of Design Creative Matrix. Provided by Author, 2020. 
  S02 S04 S05 S06 S07 S08 S09 S14 S15 S17 S18 S19 S21 S22 
1.
 O
v
e
r
a
ll
 
C
r
e
a
ti
v
it
y
 E01 7 6 7 7 7 7 7 7 7 6 7 7 5 7 
E02 6 5 4 3 5 6 4 4 3 4 4 4 2 4 
E03 6 6 6 5 7 7 5 5 5 5 6 6 2 6 
Avg. 6.33 5.67 5.67 5 6.33 6.67 5.33 5.33 5 5 5.67 5.67 3 5.67 
2.
 F
lu
e
n
c
y
 E01 7 7 7 7 7 7 7 7 7 6 7 7 3 7 
E02 6 5 4 3 5 6 3 3 3 4 4 4 2 4 
E03 6 6 6 6 7 7 6 6 6 6 6 6 4 6 
Avg. 6.33 6 5.67 5.33 6.33 6.67 5.33 5.33 5.33 5.33 5.67 5.67 3 5.67 
3.
 F
le
x
ib
il
it
y
 E01 7 7 7 6 7 7 7 7 7 7 7 7 5 7 
E02 6 5 4 2 5 6 3 3 2 4 4 4 2 4 
E03 7 6 6 4 7 7 5 5 5 6 6 6 2 6 
Avg. 6.67 6 5.67 4 6.33 6.67 5 5 4.67 5.67 5.67 5.67 3 5.67 
4.
 O
r
ig
in
a
li
ty
 
E01 7 7 7 6 7 7 7 7 7 6 7 7 5 7 
E02 6 4 5 2 5 6 4 4 3 4 3 4 1 4 
E03 6 6 6 4 6 7 5 4 5 5 6 6 2 5 
Avg. 6.33 5.67 6 4 6 6.67 5.33 5 5 5 5.33 5.67 2.67 5.33 
5.
 
E
la
b
o
r
a
ti
o
n
 E01 7 7 7 7 7 7 7 7 7 7 7 7 6 7 
E02 5 4 4 3 6 6 5 5 3 3 3 4 1 4 
E03 6 6 6 4 7 7 5 4 5 5 6 5 1 6 
Avg. 6 5.67 5.67 4.67 6.67 6.67 5.67 5.33 5 5 5.33 5.33 2.67 5.67 
Note: Overall Creativity (base on your own definition), Fluency - “relates to the number of ideas”, Flexibility - “different approaches or perspectives of an idea”, Originality - 
“often related to uniqueness”, Elaboration - “the enrichment of detail or a layering of ideas within a form or project” 
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Table 14. Continued. 
  S24 S25 S26 S28 S33 S34 S56 S59 
Central Tendency Max Min 
Mean. Median Mode 
1.
 O
v
e
r
a
ll
 
C
r
e
a
ti
v
it
y
 E01 7 7 7 7 6 7 7 6 6.73 7 7 7 5 
E02 6 5 6 4 2 3 5 2 4.14 4 4 6 2 
E03 6 6 6 6 4 5 6 4 5.45 6 6 7 2 
Avg. 6.33 6 6.33 5.67 4 5 6 4 5.44         
2.
 F
lu
e
n
c
y
 E01 7 7 7 7 5 7 7 6 6.64 7 7 7 3 
E02 5 4 5 5 2 3 5 2 3.95 4 5 6 2 
E03 6 6 6 6 4 5 6 4 5.77 6 6 7 4 
Avg. 6 5.67 6 6 3.67 5 6 4 5.45         
3.
 F
le
x
ib
il
it
y
 E01 7 7 7 7 5 7 7 6 6.73 7 7 7 5 
E02 5 4 5 5 2 3 5 2 3.86 4 5 6 2 
E03 6 6 6 6 4 5 6 4 5.50 6 6 7 2 
Avg. 6 5.67 6 6 3.67 5 6 4 5.36         
4.
 
O
r
ig
in
a
li
ty
 E01 7 7 7 7 6 6 7 6 6.68 7 7 7 5 
E02 6 5 5 4 2 3 5 2 3.95 4 4 6 1 
E03 6 5 6 6 3 4 6 4 5.14 5 6 7 2 
Avg. 6.33 5.67 6 5.67 3.67 4.33 6 4 5.26         
5.
 
E
la
b
o
r
a
ti
o
n
 E01 7 7 7 6 6 7 7 6 6.82 7 7 7 6 
E02 5 5 6 4 2 3 5 2 4.00 4 5 6 1 
E03 6 6 6 6 2 4 6 3 5.09 6 6 7 1 
Avg. 6 6 6.33 5.33 3.33 4.67 6 3.67 5.30         
Note: Overall Creativity (base on your own definition), Fluency - “relates to the number of ideas”, Flexibility - “different approaches or perspectives of an idea”, Originality - 
“often related to uniqueness”, Elaboration - “the enrichment of detail or a layering of ideas within a form or project” 
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Table 15. Raw Creativity Scores of Phase 3 Conceptual Design Proposal. Provided by Author, 2020. 
  S02 S04 S05 S06 S07 S08 S09 S14 S15 S17 S18 S19 S21 S22 
1.
 O
v
e
r
a
ll
 
C
r
e
a
ti
v
it
y
 E01 7 6 6 7 7 6 7 7 7 0 6 7 7 7 
E02 5 3 3 2 4 5 4 4 4 0 3 5 1 6 
E03 4 6 6 5 6 6 6 5 5 0 6 5 4 6 
Avg. 5.33 5 5 4.67 5.67 5.67 5.67 5.33 5.33 0 5 5.67 4 6.33 
2.
 F
lu
e
n
c
y
 E01 6 6 6 7 6 6 6 7 7 0 6 6 6 7 
E02 6 3 3 3 4 5 3 3 3 0 3 5 2 5 
E03 4 6 3 6 6 6 6 5 5 0 6 6 4 6 
Avg. 5.33 5 4 5.33 5.33 5.67 5 5 5 0 5 5.67 4 6 
3.
 F
le
x
ib
il
it
y
 E01 7 6 7 7 7 7 6 7 7 0 6 7 7 7 
E02 5 3 3 2 4 5 3 3 3 0 3 4 2 6 
E03 4 6 6 6 6 6 6 5 5 0 6 6 4 6 
Avg. 5.33 5 5.33 5 5.67 6 5 5 5 0 5 5.67 4.33 6.33 
4.
 O
r
ig
in
a
li
ty
 E01 6 7 7 7 7 7 7 7 7 0 6 7 7 7 
E02 5 3 3 2 4 5 4 4 4 0 3 5 1 5 
E03 4 6 6 4 6 6 6 5 5 0 6 5 4 6 
Avg. 5 5.33 5.33 4.33 5.67 6 5.67 5.33 5.33 0 5 5.67 4 6 
5.
 
E
la
b
o
r
a
ti
o
n
 E01 7 6 6 6 6 6 6 6 6 0 7 6 7 6 
E02 5 4 3 2 5 5 4 4 5 0 3 5 1 6 
E03 4 6 6 4 6 6 6 5 5 0 6 5 4 6 
Avg. 5.33 5.33 5 4 5.67 5.67 5.33 5 5.33 0 5.33 5.33 4 6 
Note: Overall Creativity (base on your own definition), Fluency - “relates to the number of ideas”, Flexibility - “different approaches or perspectives of an idea”, Originality - 
“often related to uniqueness”, Elaboration - “the enrichment of detail or a layering of ideas within a form or project” 
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Table 15. Continued. 
  S24 S25 S26 S28 S33 S34 S56 S59 
Central Tendency Max Min 
Mean. Median Mode 
1.
 O
v
e
r
a
ll
 
C
r
e
a
ti
v
it
y
 E01 7 7 7 7 7 6 7 6 6.41 7 7 7 0 
E02 5 5 5 6 5 4 4 3 3.91 4 5 6 0 
E03 5 6 4 6 6 5 5 5 5.09 5 6 6 0 
Avg. 5.67 6 5.33 6.33 6 5 5.33 4.67 5.14         
2.
 F
lu
e
n
c
y
 E01 6 7 6 7 7 6 6 6 6.05 6 6 7 0 
E02 5 4 6 6 5 4 4 3 3.86 4 3 6 0 
E03 5 6 4 6 6 5 5 5 5.05 6 6 6 0 
Avg. 5.33 5.67 5.33 6.33 6 5 5 4.67 4.98         
3.
 F
le
x
ib
il
it
y
 E01 7 7 7 7 7 6 7 6 6.45 7 7 7 0 
E02 5 5 5 5 6 4 3 3 3.73 4 3 6 0 
E03 5 6 4 6 6 5 5 5 5.18 6 6 6 0 
Avg. 5.67 6 5.33 6 6.33 5 5 4.67 5.12         
4.
 
O
r
ig
in
a
li
ty
 E01 7 7 7 7 7 6 7 6 6.50 7 7 7 0 
E02 5 5 5 6 6 4 3 3 3.86 4 5 6 0 
E03 5 6 3 6 6 5 5 5 5.00 5 6 6 0 
Avg. 5.67 6 5 6.33 6.33 5 5 4.67 5.12         
5.
 
E
la
b
o
r
a
ti
o
n
 E01 6 6 6 7 6 6 6 6 5.91 6 6 7 0 
E02 5 5 5 5 5 4 4 3 4.00 5 5 6 0 
E03 5 6 3 6 6 5 4 5 4.95 5 6 6 0 
Avg. 5.33 5.67 4.67 6 5.67 5 4.67 4.67 4.95         
Note: Overall Creativity (base on your own definition), Fluency - “relates to the number of ideas”, Flexibility - “different approaches or perspectives of an idea”, Originality - 
“often related to uniqueness”, Elaboration - “the enrichment of detail or a layering of ideas within a form or project” 
 137 
137 
APPENDIX L.    GRAPHS ON RAW CREATIVITY SCORES BY PHASE 
 
Figure 47. Raw Creativity Scores of Phase 1 Distorted Inspirational Images. Provided by 
Author, 2020. 
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Figure 48. Raw Creativity Scores of Phase 2 Elements and Principles of Design Creative 
Matrix. Provided by Author, 2020. 
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Figure 49. Raw Creativity Scores of Phase 3 Conceptual Design Proposal. Provided by 
Author, 2020. 
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APPENDIX M.    GRAPHS ON RAW CREATIVITY SCORES BY LEARNING 
OUTCOME 
 
Figure 50. Raw Creativity Scores of Three Phases on Overall Creativity. Provided by 
Author, 2020. 
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Figure 51. Raw Creativity Scores of Three Phases on Fluency Outcome. Provided by Author, 
2020. 
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Figure 52. Raw Creativity Scores of Three Phases on Flexibility Outcome. Provided by 
Author, 2020. 
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Figure 53. Raw Creativity Scores of Three Phases on Originality Outcome. Provided by 
Author, 2020. 
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Figure 54. Raw Creativity Scores of Three Phases on Elaboration Outcome. Provided by 
Author, 2020. 
 
0
1
2
3
4
5
6
7
8
0 5 10 15 20 25
C
R
E
A
T
IV
IT
Y
 S
C
O
R
E
STUDENT DELIVERABLE
RAW CREATIVITY SCORES OF 3 PHASES ON 
ELABORATION OUTCOME
Phase 1: Elaboration E01
Phase 1: Elaboration E02
Phase 1: Elaboration E03
Phase 2: Elaboration E01
Phase 2: Elaboration E02
Phase 2: Elaboration E03
Phase 3: Elaboration E01
Phase 3: Elaboration E02
Phase 3: Elaboration E03
Linear (Phase 1: Elaboration E01)
Linear (Phase 1: Elaboration E02)
Linear (Phase 1: Elaboration E03)
Linear (Phase 2: Elaboration E01)
Linear (Phase 2: Elaboration E02)
Linear (Phase 2: Elaboration E03)
Linear (Phase 3: Elaboration E01)
Linear (Phase 3: Elaboration E02)
Linear (Phase 3: Elaboration E03)
 
145 
APPENDIX N.    ACTIVITY ASSESSMENT DATA FROM STUDENTS 
Section 1: Activity Assessment 
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1. The overall activity helped develop 
creativity in interior design ideation. 
0 
(0%) 
1 
(5%) 
0 
(0%) 
1 
(5%) 
7 
(35%) 
6 
(30%) 
5 
(25%) 
2 7 5.60 1.20 1.44 20 
2. 2-dimensional sketches from the 
creative design matrix helped 
explore inspirational images 
efficiently. 
0 
(0%) 
1 
(5%) 
2 
(10%) 
4 
(20%) 
4 
(20%) 
6 
(30%) 
3 
(15%) 
2 7 5.05 1.40 1.95 20 
3. Distorted photos inspired your 
proposed conceptual designs 
0 
(0%) 
0 
(0%) 
0 
(0%) 
0 
(0%) 
4 
(20%) 
10 
(50%) 
6 
(30%) 
5 7 6.10 0.70 0.49 20 
4. The overall exercise helped organize 
creative thoughts. 
0 
(0%) 
1 
(5%) 
1 
(5%) 
1 
(5%) 
6 
(30%) 
6 
(30%) 
5 
(25%) 
2 7 5.50 1.32 1.75 20 
5. Do you think this activity is useful 
for interior design ideation? 
0 
(0%) 
1 
(5%) 
1 
(5%) 
4 
(20%) 
3 
(15%) 
5 
(25%) 
6 
(30%) 
2 7 5.40 1.46 2.14 20 
6. Would you use this method for 
design ideation in your future 
project(s)? 
1 
(5%) 
1 
(5%) 
0 
(0%) 
6 
(30%) 
2 
(10%) 
5 
(25%) 
5 
(25%) 
1 7 5.10 1.67 2.79 20 
7. Are there any suggestions for activity improvement? Yes: 3 (15%)  No: 17 (85%) 
If yes, what are they? 
1. “I feel like the models did not really help me. I feel like the emotive words helped me, and from creating emotive words, I could create better 
parti diagrams. I feel sheet 2 and sheet 3 could be switched around.” 
2. “yes” 
3. “For me, I don't know about other, was really annoyed by the fact that we had to do this in class. I was hoping to have a day do work on some 
other things and it took up time. I did like the whole photo distortion part, but the other two parts just took up time.” 
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Section 2: General Information 
1. What gender are you? Male: 4 (20%) Female: 16 (80%) Other: 0 (0%) Prefer not to answer: 0 (0%) 
2. What is your status?  Undergrad Student: 19 (95%) Graduate Student: 1 (5%) 
3. Do you have experience on using any tools/exercises for design ideation? 
Yes: 6 (30%) No: 14 (70%) 
If yes, what is it? 
1. “Gone through AutoCad, Bluebeam, Rendering, research exercises etc.; a lot of different exercises.” 
2. “I have made paper study models before and I have gained inspiration from distorted images” 
3. “hand sketching” 
4. “Creating parti diagrams and concept boards” 
5. “cardboard” 
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APPENDIX O.    ACTIVITY ASSESSMENT DATA FROM EVALUATORS 
Section 1: Activity Assessment 
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1. The overall activity helped students develop 
creativity in interior design ideation. 
0 
(0%) 
0 
(0%) 
0 
(0%) 
1 
(33.33%) 
0 
(0%) 
0 
(0%) 
2 
(67%) 
4 7 6 1.41 2 3 
2. Two-dimensional sketches from the creative 
design matrix helped students explore 
inspirational images efficiently. 
0 
(0%) 
0 
(0%) 
0 
(0%) 
1 
(33.33%) 
0 
(0%) 
0 
(0%) 
2 
(67%) 
4 7 6 1.41 2 3 
3. Distorted photos inspired students proposed 
conceptual designs 
0 
(0%) 
0 
(0%) 
1 
(33.33%) 
0 
(0%) 
0 
(0%) 
0 
(0%) 
2 
(67%) 
3 7 5.67 1.89 3.56 3 
4. The overall exercise helped organize 
students’ creative thoughts. 
0 
(0%) 
0 
(5%) 
0 
(0%) 
1 
(33.33%) 
0 
(0%) 
0 
(0%) 
2 
(67%) 
4 7 6 1.41 2 3 
5. Do you think this activity is useful for 
interior design ideation? 
0 
(0%) 
0 
(0%) 
1 
(33.33%) 
0 
(0%) 
0 
(0%) 
0 
(0%) 
2 
(67%) 3 7 5.67 1.89 3.56 3 
6. Would you recommend this method for 
design ideation to students? 
0 
(0%) 
0 
(0%) 
1 
(33.33%) 
0 
(0%) 
0 
(0%) 
0 
(0%) 
2 
(67%) 
3 7 5.67 1.89 3.56 3 
7. Are there any suggestions for activity improvement? Yes: 2 (66.67%) No: 1 (33.33%) 
If yes, what are they? 
1. “I very much appreciate your efforts to make this research happen. The students' engagement was great. However, I do think there are some disconnections 
throughout the whole process. Firstly, how the students select/acquire the initial image in the first step and the content of the image matter a lot to me, maybe 
you can think about the source photograph a little more. The image distortion methods are fixed for every participant, which potentially limits their creativity. 
Their distortion ideas and approaches are similar in a lot of cases. In the second step, you are making a chart with pre-inserted keywords for students to come 
up with new visuals, also making the parameter too rigid. As a result, in the evaluation form I did for students, the fluency and flexibility are talking about 
same thing for me. Maybe I understand it wrong, but I do think the 4 dimensions of CIDA work better for the third step than the first two steps. I think in the 
first two steps, you can give students all those options (distortion methods and visual elements) that they can choose from, instead of limiting their answers. 
To be honest I don't see a strong necessity of the first step for now and there are disconnections especially between step 1 & 2, of content, visual methods. 
It's a valuable start and foundation but there are still a lot of improvements that can be done. These are just my own thoughts as an outsider of interior design 
realm. Hope it helps and again I really appreciate your efforts for this.” 
2. “For an actual class project, it would be good to have students develop more variations of models and forms of enrichment. Possibly more direction could 
be given to students on how to develop variety through principles and elements of design.” 
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Section 2: General Information 
1. What gender are you? Male: 2 (66.67%) Female: 1 (33.33%) Other: 0 (0%) Prefer not to answer: 0 (0%) 
2. What department do you work for?  Interior Design: 2 (66.67%) Art and Visual Culture: 1 (33.33%) 
3. How many years do you have experience in teaching art and design? 
8 years: 1 3 years: 1 2 years: 1 
4. What are your backgrounds of study and practice? 
Interior design 
art and photography 
PhD Design Studies, NCIDQ Certified professional practitioner, 18 years practice 
 
